ENCY CLOPAEDIA 
BRITANNICA 


You get all 24 volumes direct from 
. pay later on the 


the publisher. . 


The latest edition of Britannica— 
the greatest treasure of knowledge 
ever published—is the greatest in 
our almost 200-year publishing 
history. An enormous printing 
materially reduces our costs and 
under our unusual direct-from- 
the-publisher plan, we pass these 
savings on to you. All 24 hand- 
some volumes of this world- 
renowned reference library will be 
delivered to your home xow direct 
from the publisher. You pay later 
at a cost 80 low it is as easy as buy- 


ing a book a month! 


Equivalent to a library 

of 1,000 books 
‘The Encyclopaedia Brita: 
the most valuable gift you 


yourself and your family—the 
priceless gift of knowledge. C 
tained in its pages is information 
on every subject significant to 
mankind. It is equivalent to a li- 
brary of 1,000 books, bringing you 
the knowledge and authority of 
world-recognized leaders in every 
field. Think of a subject—and you'll 
find it in the Encyclopaedia Bri- 
tannica—whether it is information 
on the rules of a sport, the back- 
ground of a religion, how to build 
a brick arch in a fireplace, or the 
science of launching a guided 
missil 

The new Britannica almost 
“televises” information to you, 
with 25,042 magnificent photo- 
graphs, maps, and drawings. In 


When most people say “I think . 
do they really think? 


Our standing in any group depends in large | 
on the soundness of the opin 
son who says “I thin 
which are clearly not informed thought 
ble of emotio 
to with respect. To think inte 


jects, but one re 
Encyclopaedia Britannica, for almo: 
world’s most respected, comprel 
itative tr 

ognizes the importance of expressi 
which pI 

you are expressing re 


* and then 


expres 


nd of ‘knowledge 


a thoughtful opinion on all s 
nce set does—the esteen| 


sure of ki 


ledge. For a 


ly show that when you si 
thought—not uninfory 
F unthinking contormity—Britannied 


every respect, Bri 
largest and most complete refer- 
ence set published in America, 

7 pages and over 
38,000,000 words. 


Symbol of a good home 


Encyclopaedia Britannic mot 
help but have a lasting effect on 
you as well as on the growth and 
development of your children in 
school and in 


knowledge pays the best inter 


and Britannica gives you the 
mulated knowledge of the world 
in clear, easy-to-read language and 
superb illustrations. It is essential 
in every home where educ 
valued and respected. 


What you should know about 
Bernz-O-Matic torches 


HE world famous BERNZ-O-MATIC 

torches make big soldering jobs so 
simple and safe that it’s easy to over- 
look their many other uses. If you do, 
you're missing a good bet. For with 
savvy and a few accessories, a BERNZ- 
O-Maric torch can be a whole kit full 
of tools for hundreds of household 
and hobby projects. 
Genie in a bottle. The savvy starts 
when you understand how an inex- 
pensive but finely-made burner unit, 
teamed up with a fuel cylinder smaller 
than a quart milk bottle, can give you 
up to 15 hours of blue-hot flame that’s 
as easy to work with as a paint roller. 

The “genie in a bottle” is propane 
gas. Under pressure, propane is a 
liquid; therefore a great amount can 
be stored in a small container. When 
it is released as it expands over 
400 times its size, in volume, Flowing 
through an opened BERNz-O-MATIC 
burner unit, this gas is blended with 
just the right amount of air for an 
intense, smokeless flame. 

The BERNz-O-MaTic torch is fast 
and easy to operate. It is Underwriter 


ornshop ort use ©/7 


Printed in U.S.A 
Copyright Otto Bernz Co,, Inc. 1960 


Laboratories approved and so safe it 
can be shipped through ‘he mail. It 
lights instantly at the flick of a match, 
and the precision BERNZ-O-MATIC 
valve provides fine and dependable 
flame control. 


The cylinder. Here, BERNZ-O-MATIC 
engineering gives you big dividends. 
The tough but conveniently-light 
cylinder has a self-sealing valve that 
pops shut when you thread off any 
one of three burner units to replace 
it with another. This means no loss 
of fuel when you interchange the 
cylinder among various BERNZ 
products. 

Despite these features, BERNZ-O- 
Matic cylinders are so inexpensive 
you can dist.rd them when the pro- 
pane runs out, and be back in busin 
with a fully-charged new cylinder, 
available at hardware stores every- 
where. 


Burner units, BERNZ-O-MATIc’s inter- 
changeable burner units are made of 
lifetime brass. Two of them—the 
utility type, which delivers a “blow- 


ones burner 
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torch” flame for heavy work, and a 
pencil type, used for pin-pointing 
heat on finer work—have identical 
valve bodies and burner tubes. This 
lets you convert the torch, simply by 
interchang'ng burner heads and ori- 
fice bodies. A third burner unit, the 
push-button type, offers the conven- 
ience of any size flame, simply by 
varying thumb pressure on its control 
valve 

For the artisan or hobbiest who 
goes for very small work, BERNZ-O- 
Maric makes a Bantam Torch with a 
cylinder half the size of the regular 
Master Torch type, and a burner 
especially suited for such projects. 


Accessories. A flame spreader that 
attaches to a utility burner head pro- 
sides a wide flame for such work as 
burning off paint, antiquing furni- 
ture and laying asphalt tile. Either 
a large or a small solder mg tip acces- 
sory, fitted with a pencil type burner 
head, gives you a constantly-heated 
iron that you can use anywhere—no 
need for electric power or a trouble- 
some extension cord. A cutting tip, 
available for the same head, makes 
a breeze of cutting tile, wood-burning, 
and removing putty from window 
sash for re-glazing. 


Handiest tool 
you’ve ever 
owned! 


No workshop is complete without a 
safe Bennz-O-Maric Propane ae) 
You'll reach for it constantly . 
makes otherwise difficult or tape 
ble jobs a snap to do quickly and 
easily. As easy to light as-a cigarette, 
your Berwz-O-Manic Toréh delivers 
a blue-hot flame that’s instantly ready 
to help you install asphalt ‘tile, thaw 
frozen pipes, remove old paint, solder 
tools, toys, copper tubing — practically 
anything. 


Your Bernz-O-Matic Torch is clean 
and safe. There’s no filling, no spill~ 
ing, no pumping, no priming! The 
UL-tested burner head simply screws 
onto the safe, disposable cylinde: 
Open the valye, light, and you're 
ready for action. And every job—big 
or small—costs only pennies. A BERNZ- 
O-Matic fuel cylinder lasts up to 15 
hours with a pencil type flame, In- 
‘expensive replacement cylinders are 
available at any hardware store. 


Benwz-O-Manic torch units start ax 
low as $6.95... . come in a number of 


=all s0 reasonably priced you'll be 
amazed at the precision engineered 
quality: 

Your hardware dealer will be glad to — 
demonstrate the Bernz-O-Matic 
torch—the most do-everything tool in 
your workshop. 


Soldering 
facts 


What solder is, All solders fall into 
two classes—soft and hard. Soft sol- 
ders (blends of tin and lead), melt at 
low temperatures, making them easy 
to handle. Conveniently, too, they 
adhere to a number of common 
metals, including copper, brass, tin 
and steel 

Hard solders are alloys of such 
metals as copper, lead, tin, bismuth, 
gold and silver. They melt at com- 
paratively high temperatures and are 
tricky to work with if their melting 
points approach that of thin metal 
‘stock, or where working temperatures 
¢ause heavy oxidation, as in the case 
of aluminum. On the other hand, they 
produce very strong joints. 


What makes solder stick. A chemi- 
cal action. At a relatively low temper- 
ature, the solder dissolves the surface 
metal on the parts being bonded, and 
blends with it. This blending can't 
take place unless both surfaces are 
completely free from corrosion, rust 
grease, paint, or any other coating. 


Why you must use flux. The mo: 
ment heat is applied to the work area, 
a new oxide starts to form. This would 
prevent the chemical action of solder, 
unless there was a way to float it off: 
‘That’s what flux does, Use acid type 
flux for heavy soft soldering jobs, and 
resin type for all- electrical connec: 
tions. Manufacturers of hard solders 
offer complimentary fluxes for their 
products. 


heat fitting 


Soldering with 


Sweating copper pipe fittings. Sweat- 
ing copper pipe and tubing with a 
BERNZ-O-MATIC torch is a simple 
operation. Now you can install or 
repair water lines, automatic washers 
and dryers, automatic hot water 
heaters, etc. 

irst wire-brush or sandpaper both 
the pipe end and the inside of the 
fitting thoroughly. Next, apply flux 
to these areas. Then insert the pipe 
in the fitting. Direct the flame on the 
fitting near the joint until the metal 
becomes hot enough to melt solder at 
contact. Apply solder to the joint 
and continue heating until it flows 
smoothly around the joint and fills 
it completely. Finally, scrub off all 
flux residue. 


Sheet-metal work. Whether you're 
applying a patch to a gutter, or mak- 
ing a copper planter, it’s important 
to remember that solder, itself, is not 
a strong material. You can’t make a 
good joint simply by bringing two 
metal edges together and running a 
ribbon of solder over the seam. In- 
stead, use either a lap joint, or, where 
an assembly will be subjected to stress 
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lap joint 


lap joint 


lock joint 


wire joints 


Bernz-O-Matic torches 


or vibration, a lock joint made by 
folding back the edges of the stock 
and interlocking the two “U” sections. 
With lap joints, spread flux over the 
metal areas to be mated, and coat 
them with solder. Then lap the parts 
and run either a soldering tip or the 
direct flame of a burner over the top 
of the joint to fuse the coatings. To 
solder lock joints, clean the contact- 
ing surfaces before folding and apply 
flux, Then, with the parts interlocked, 
flow solder in, just as you would to 
sweat a pipe joint, 


Handling rod and wire. Rod assem- 
blies are used extensively for decor- 
ative lamps, brackets, room dividers 
and other house furnishings. Wire 
sculpture, too, is very popular, today. 
A BERNZ-O-Martic torch is a natural 
for both crafts. 

When bonding the ends of rod and 
heavy wire, use lap joints made by 
filing halfway through each end sec- 
tion. Apply solder to the resulting flat 
areas, place these “tinned” surfaces 
together, and sweat them with the 
flame. Where rods cross, notch both at 
the point of intersection and, again, 


sweat solder the resulting lap joint. 
Or, if considerable strength is needed, 
give each rod or wire a half turn 
around the other and flow solder into 
the connection. 

Where splices in copper, brass or 
steel won't be subjected to any great 
strain, soft solder is fine. But for 
really firm bonds, use hard solders, 
Here a BERNZ Master Torch will let 
you handle steel rod of up to quarter 
inch diameter. With a Push Button 
Torch you can go as high as half inch. 


Electrical connections. Remove all 
traces of insulation and oxidation for 
a good electrical and physical connec- 
tion. To splice wires, wind the ends 


Using 
soldering tips 


Tinning. No soldering iron will work 
unless the faces, or “flats,” of the tip 
are covered with a thin coating of 
solder. This “tinning” keeps oxide 
from forming on the hot copper, where 
it would prevent the transfer of hhesit 
to parts being soldered. 

To tin a new BeRNz-O-Mamic sol- 
dering tip, file or sandpaper each flat 
until the copper shines. Next, attach 
the tip to the torch and heat it until 
the copper just begins to darken. Then 
rub either a bit of solder covered with 
flux, or flux-core solder, lightly but 
thoroughly over each flat. Wipe off 
the excess with a cloth pad. 


jame adjustment. Use a small 
flame at all times, A large flame is 
unnecessary, wastes fuel, hastens the 
need for re-tinning, and shortens the 
life of the tip. 


Warm-up. After lighting the torch, 
wait until the soldering tip hisses 
contact with flux before using it. This 
takes about 30 seconds, 


Applying flux to the work. Usea 
bit of wood or an old bristle brush to. 
dab flux directly on the part to be 
soldered. Never dip a soldering tip in 
a container of flux. This not only 
leaves a damaging residue on the cop- 
per, but breaks down the flux in the 
can. 


Using the soldering tip. Don't try 
to heat the metal parts with just the 
point. Always press one of the flat 
surfaces of the tip firmly against the 
work. 


trical connections continued) 


together and bend the tips back. 
Then, holding resin-core wire solder 
against one side of the joint, apply 
heat to the other until the solder 
melts and binds the whole connection. 

Terminals for soldered connections 
usually have a hole, or “eye.” Bend a 
hook in the end of the wire, place it 
through the eye, and solder. 

A pencil flame is good for large 
electrical connections. For jobs in 
crowded quarters, a small soldering 
tip is the right tool. Work surely and 
fast. Prolonged heat will break down 
the flux, weaken wire, and possibly 
damage nearby electrical components. 


Leading 


Stopping gutter leaks. When a joint 
in a copper or galvanized steel gutter 
s, “leading” is the best and easiest 
fix-it. By definition, this means cover- 
filling, or framing metal with 
lead or solder. In other words, you 
don’t re-solder the joint; you simply 
flow a waterproof patch of solder over 
the section that leaks, 
Start by wire-brushing or sanding 
all around the area until the metal is 
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COPPER OR BRONZE 
For electrical equipment, 
or tittings, tubing, 
Utensila, ste 


GALVANIZED IRON OR STEEL 


For cans, buckets, tanks 
-trOURns, ete 


SILVER AND SILVER PLATE 
For jewelry, flatware, et 
STAINLESS STEEL 

For appllances, kitchen 
equipment, or wherever 
strength Is needed 


STEEL 


For utensils, pipes, sheets, 
tool steels, mators, ete, 
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ch as stoe! to brass example: Copper and galvanized iron, with general-purpose soider 


Metal bending 


Bending conduit. Whether you're 
making a 90-degree elbow in thin-wall 
conduit for electrical work, or using 
this handy material for a youngster 
jungle gym or motor-kart chassis, 
pre-heating the metal makes con- 
trolled bending easy 

First, drill a hole, the same diam- 
eter as the conduit, in a block of wood. 
Then saw along the centerline, to 
divide the block into two vise pad: 
Place these pads in a metal vise, with 
the conduit between them. Next slide 
a length of BX cable through the con- 
duit to prevent kinking. 

Apply the flame of a BERNZ-O- 
Matic utility burner to the section to 
be bent. Move it slowly back and forth 
for several minutes, distributing un 
form heat. Then slide a piece of heavy 
water pipe over the free end of the 
conduit, and lever it to form the bend. 
Quench the heated section in water 
and withdraw the BX cable. 


Forming ornamental iron work. Mak- 
ing a heavy-duty bracket for an out- 
door lamp, or shaping porch railings? 
Here again, heating takes the place 
of brawn. Clamp the bar stock in your 


vise, with a wood block on either side 
to prevent heat carry-off. Then pour 
on the flame of a utility burner until 
the section to be bent turns a dull red. 
Coax it into the desired curve with 
levering or hammer blows. 


Loosening 
stubborn parts 


Parting threaded pipe joints. When 
pipe or chain wrenches won't do the 
job alone, the flame of a BERNz-O- 
Matic torch is your best ally. The 
trick is to expand the fitting with heat 
id, the same time, prevent the 
pipe from expanding. Soak a large 
rag in cold water and wrap it around 
the pipe. Then direct a high flame at 
the fitting. When the latter is thor- 
oughly heated, go back to work with 
the wrenches 


Freeing bolts and nuts. Direct the 
flame at the sides of the nut. A minute 
or so of this persuasive treatment is 
all that’s usually needed to put the 
wrench back in business. 


Backing out screws. When a slot in 
a machine- or drive-screw head is so 
badly damaged it offers no bearing 
area for a screwdriver, try this old 
jewelers’ trick: scrape the head until 
it’s shiny bright. Then bend an offset 


POPULAR SCIENCE 


in a bit of brass rod. Solder the result- 
ing lever to the screw head with a 
BERNz-O-Matic soldering tip, and 
crank the screw out. 


Removing putty 
and paint 


Preparing for re-glazing. Chipping 
out old putty with a knife is slow 
work, and may result in damage to 
the d, remove putty the 
y. Adjust a BERNz-O- 
Matic pencil type burner for the low- 
est possible flame and move it slowly 
along the putty, following up with a 
sharp scraper to work the old putty 
out as it becomes pliant. Better, if 
you have a cutting tip accessory 
this for simu s ing and 
scraping. Eithi y, keep the torch 
moving to avoid scorching the wood 
When the old putty has been removed, 
apply a coat of linseed oil or an out- 
side primer. This fills the pores of the 
dried-out wood and makes for a good 
new putty bond. 


Burning off paint. This is the profes- 
sional way to bare wood for repaint- 
ing, when older coats have blistered, 
peeled, or alligatored. First, find 
where the loose paint starts by p 

with a knife. Then go to work w 
flame spreader accessory on a utility 
type burner, and a scraper with a 
long blade. 

Work from right to left, if you're 
right-handed, aiming the flame just 
ahead of the scraper. Always keep it 
moving and hold it at an oblique angle 
(never at right angles) to the work. 
Check areas you've just worked over 
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for any sign of smouldering, and 
never burn off paint on windy days. 


Asphalt tile 


phalt floor tile. First, make 

scale floor plan, to see how the tiles 
can be laid out in the most uniform 
way, and with a minimum of cutting. 
Apply asphalt cement to one section 
time, using a notched trowel 
. Wait until the adhesive is 
) to 30 minutes. 

Heat the undersurface of each tile 
with the flame of a utility burner be- 
fore positioning it. When it becomes 
slightly pliant, lay it carefully in place 
(don’t slide it around). While it's still 
warm, press it firmly down to conform 
to the contour of the floor. 

Do each floor section the same way, 
working from the middle of the room 
out to the walls. 


Laying 


spreade 


Cutting tile. When you must cut as- 
phalt tile to fit a final row against a 
wall, apply a border, or work around 
pipes or other obstructions (preheat- 
ing is a must) to avoid cracking the 
brittle material. One cutting method 
is to run the torch over the back of 
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each tile and, when it’s sufficiently 
pliant, trim it with tin snips. A som 
what better way is to scribe the su: 
face with a linoleum knife, then heat 
the back and crack along the scribe 
line by bending the excess downward 
This way the edge isn’t compacted, as 
it is with tin snips. 

Still better, use a BERNZ-O-MATIC 
tile-cutting accessory, attached to a 
pencil type burner. With the flame ad- 
justed low, and the knife edge heated, 
run the blade slowly along a straight 
edge laid on the cut line. 


Replacing a damaged tile. Cut 
around the edges of the cracked tile 
with a linoleum knife, to the level of 
the sub-floor. Then play the flame of 
the torch around the tile square to 
soften the adhesive. Remove the tile, 
either by driving a sharp-pointed pick 
into its center and prying, or with the 
suction of a rubber force cup, or 
“plumber’s helper.” Re-heat the ad- 
hesive until it becomes tacky, warm 
the undersurface of the new tile, and 
press it firmly in place, 


Leveling tile. Buckled and lifted tile 
are easy to re-level. Just heat the top 
surface gently and force the high 
spots down. 


Crafts 


Plywood sculpturing. For attractive 
plaques with pictures or designs pyro- 
etched into their surfaces, you need 
no more than a piece of plywood, the 
desired wood finish, and a BERNZ-O- 
Matic torch with a soldering- or cut- 
ting-tip accessory. Cut the plywood to 
shape and trace the drawing or pat- 
tern on its surface. Then, using the 
tip like a lead pencil point, follow 
along the lines. Finish the surface 
with shellac or varnish 


Antiquing furniture. Where ni 
sary, remove paint, stain, varnish, 
wax or other finishes. Sand the wood 
smooth. With torch adjusted low, move 
the flame slowly over all surfaces, 
going with the grain—not across it. 
To darken knots, direct a pencil flame 
at them. Or move it in small circles to 
simulate knots. Create the effect of 
wear along edges by whittling irregu- 
lar Vees and scorching them. Finally, 
give all surfaces a wash coat (half 
alcohol) and then a full-strength coat 
of clear shellac. 
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Burning 


Kindling fires and lighting charco 
The intense flame of a BERNZ-O- 
Matic torch makes fire-starting easy. 
Use it to kindle hearth fires, and to 
get quick action with wet and unco- 
operative leaf and brush piles. 


Branding tools. A soldering tip or 
cutting accessory makes a handy 
branding pencil. Use it to burn your 
initials on garden tools, toys and 
other wood items, for future identi- 
fication, 


Getting rid of Insect pests. Taped to 
a rake handle or a long pole, a BERNZ- 
O-Maric torch with a flame spreader 
attachment destroys wasp, hornet 
and tent caterpillar nests in short 
order, Directed at ant hills, it puts an 
abrupt halt to this lawn nuisance. 


Thawing 


Thawing frozen pipes. Open thefau- 


cet that doesn’t deliver water. Start- 
ing there, work back slowly along the 
line with the flame of a utility burner, 
until a free flow of water is restored. 
Never begin at some intermediate 
point, or you may burst the pipe. Also 
avoid turning the flame directly on 
soldered joints and, where nearby 
studs, house sheathing or wallboard 
might be scorched, hold a piece of 
sheet metal or asbestos board behind 
the pipe, to act as a shield. 


Freeing car locks. First try using a 
torch-heated key to thaw the lock. If 
a number of attempts fail, hold the 
lock cover open with a screwdriver 
while you direct a small pencil flame 
at the slot. After a few seconds, try 
the key again. 


Removing Ice from masonry steps. 
Rock salt is tough on concrete and 
brickwork. Your BERNZ-O-MATIC 
torch is not. Run the flame over the 
ice until it loses its grip. Then sweep 
(don’t chop) it off. 


Other Household Uses for Bernz-O-Matic Torches 


Kitchen 
Singeing fowl and game 
Browning and crisping 
fat with steaks and chops 
Browning meringue on 
Alaskas, pies, ete. 


Soldering counter 
top moldings 


Workshop 


parts 


Outdoors 
Basement 

Soldering connectors 
in junction boxes 
Repairing plumbing 
Patching furnace ducts 


to conduit 


Repairing tools 
Repairing toys and bikes 
Soldering electrical 


Making jewelry 


Glass working 


Tinning roofs 
Soldering boxes 


Burning weeds 
Disinfecting trash pails 


Garage 

Loosening mufflers 
and tail pipes 
Loosening springs 
Soldering connections 
in ignition systems 


Soldering battery 
cables 


Soldering radiators 


Loosening wheel 
lug nuts 


Drying spark plugs 
Heating water lines 
Leading fenders 


THE BERNZ-0-MATIC 
PROPANE TORCH COMES IN 
ATTRACTIVE, CONVENIENT KITS 
PRICED AS LOW AS $6.95 


TH-10. . . Kit contains 
Tx-888 Kit includes torch with pencil flame 
torch with pencil burner burner unit and dis. 
unit and cylinder, utility posable, replaceable 
burner head, flame spread. Bernz-O-Matic propan 
er and soldering tip. fuel cylinder 


HAPPIEST WAY TO OUTDOOR LIVING'— Other fine products of the Otto Bernz Co,, Inc. 
that run on quick, clean, safe Bernz-O-Matic Propane Gas Cylinders: 


‘TX-1700 BERNZ-O-MATIC 
INDdOR OUTDOOR 
CERAMIC. GRILL 
Cooks stecks and chops 
in 8-6 minutes with's 
‘Better than charcoal ™%-750 
flavor =~ without, messy BERNZ.O-MATIC 
charcost_—on porch, pais DUAL BEAM 
kitchen of indoor fire- LANTERN 
WV your "round The moat 
Beoutitully Syed In: da foodern, Som 
black with brass finish pletely ‘porta 
bie tartern on 
the. market 
a ae Directs. lant 
J both forward 
and nowe 
Built.n light reflector. For con 
and ‘seatestte-cerry cook venience, safety and. lighting 
RERRERMENER ATE) © srcotnte utes no eater et 
sad siogie bureer: models home or in the great outdoors, 
taka thai own conven: 
LV ent hghewelght. carrying 
ey \oee win pars ise. 
Je Just open, turn a valve 
~ and tight for Instant heat 
with absolute safety. Cof- 
fee in. minutes. Cooks 
large meals fast ve umn 63, we AODMETEN 
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Now! Enter Old Briar’s “Pipe Schemes” Contest 
For December ...110 Valuable Prize: 
$249 DE WALT POWER SHOP! Does dozens of jobs easily. 
ERSEEEE GEE 7 ocllons STA-DRI ACRYLICOTE point —for inside or outside use, 
$24.95 Rotary Blode NORELCO SPEEDSHAVERS. 


| 100 Fourth Prizes DIRIRIT T id Sete atitses 
r 


aki, burleys 
yestic favorites, 


EASY TO WIN! Build a pair of bongo drums with pipe tobacco cans as shown above. Be original—the 
example above isto way of ba just one way of building it using tobacco cans. Photograph your drums, mail photo 
and a statement of 25 words or less on why you like Old Briar, the friendly pipe tobacco to: OLD 


BRIAR CONTEST, Box 3226, New York 17, N. Y. Your entry must be postmarked December 31 or 
sooner! Contest to be judged by Popular Science. 
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PS Readers 


What Price Russian Cars? 


In avucust [“Ivan Buys a Car in Rus- 
sia”] you list the cost of a Moskvitch at 
25,000 rubles and the cost of a Volga at 
40,000 rubles. But in Apr. ’59 you listed 
the cost of a Moskvitch as 8,000 rubles 
and 16,000 rubles for the Volga. 

Does the USSR have inflation also, 
or did you goof? 

Mark SerrerserG, Houston, Tex. 


Writer Walton stands by his figures of 
26,000 and 40,000 rubles as the prices to 
Russian buyers at the time he was in that 
country. To get foreign exchange, exhibit 
its industrial growth, and gain influence 
abroad, the Soviet Union exports cars at 
lower figures than its own people can buy 
them for. Actually, the USSR does have 
inflation—a natural result of more cur- 
rency than goods to buy with it. 


More About the Orient Buckboard 


Amon the antique cars in my Pikes 
Peak Ghost Town is a 1903 Orient Buck- 
board like those your readers wrote about 
in September. The four-hp. air-cooled 


TALK BACK 


motor is mounted over the rear wheels. 
The seat resting on wood slats not only 
gives the car a buckboard appearance but 
a buckboard spring effect. It is guided by 
a steering tiller. Weight of the car is 
only 350 pounds. 

This Orient attracts about as much 
attention as any antique or classic car 
in my collection, and it makes for rather 
interesting comparison with present-day 
karts. I believe another Orient Buck- 
board is on display in the Ford Museum 
at Dearborn, Mich. There are a few in 
the hands of private collectors in various 
parts of the country. 

Byron L. Akers, Colorado Springs. 


Wuen I read Mr. Fry's letter I 
looked up the car he described in my 
auto books. One fact not so far men- 
tioned is that the Waltham-Orient was 
‘one of 54 new-make cars to be put on 
the road in 1900. 

Eppr F. Hearn, Mount Olive, N.C. 


From 1901 to 1906 or 1907 the 
Orient Buckboard was manufactured in 
Waltham, Mass., by a company owned 
by Charles Metz, 

Prior to this, Mr. Metz manufactured 
the Orient motorized Tri-cycle and 
Quadra-cycle using the imported De Dion 
gasoline engine. This operation stemmed 
from his original company, which manu- 
factured the Orient bicycle and also the 
longest bicycle ever made. This was a 
10-man bicycle weighing 305 pounds. It 
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HOW TO MAKE 


YOUR BOSS 
SIT UP AND 
TAKE NOTICE 


Best way we know of is to come up with the right 
answers on the job. Show him you have the drive and 
ambition it takes to get ahead. 

How? By getting the right kind of trainin 
training that enables you to come up with 
answers. Nowadays the crying need in business and 
i for men with special knowledge—skilled 
technicians, plant and office workers who have more to 

job experience. 


ej 
the millions competing for the same, dull routine jobs, 
the same low salary. 

But—when you have the right kind of training your 
boss can't help but sit up and take notice of you. He 
can see you're a man who is prepared to move ahead, 

Now is the time to act! Choose the kind of trai 
you need to get ahead from success-proven 1. 
Courses —259 in all, Each 1.C.S. Course was developed 
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has immediate “cash value.” No waiting to 
see results. Students report increased earnings within 
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You get personalized guidance. Study in your spare 
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diploma you're already on your 
10 a better job, bigger pa 
't wait another day, 
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longer 


A LUFKIN EXCLUSIVE: 5 to 7 fewer parts 


than other micrometers . . . less to get out 
of adjustment! One-piece frame and hub 
simplifies wear adjustment, assures greater 
accuracy. Exclusive cam lock prevents read 
ing errors. Ratchet stop top. Easy-to-read 
markings on nonglare Chrome Clad® finish. 
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Leading Industrial Distributors 
feature Lufkin — the new leader 
in precision tools. 
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| pushed 


was 23 feet long and capable of over 40 
miles per hour. It was manufactured 
about 1898. 

Following the demise of the Orient 
Buckboard, Metz made a car called the 
Waltham for several years. Then, in 
1909, he began manufacture of the Metz, 
a friction chain-drive auto. The first 
models used a two-cylinder, air-cooled 
engine; but from 1912 through 1921, most 
of them had a four-cylinder, water-cooled 
engine. The last car made, before the 
break-up of the company, was the Wal- 
tham Big Six, in 1921-22. 

Franxun B, Tucker, W. Caldwell, N.J. 


. . . THe Buckboard had only one 
speed forward. If you wanted to reverse, 
you got out, went to the front, and 
If you were on the 


it back. 


“down” side of a hill, this was somewhat 

difficult. If you were on the “up” side, 

it was liable to run away from you. 
Cuares E. Ames, Stoneham, Mass. 


. .. Mayne you'd like to pass on these 
specs on the Buckboard: 
Frame and body—wood 
80 inches 


Wheel base- 


31% gallons 
r-cooled, one-cylinder 
Horsepower—4 
‘Transmission—friction disks 


Speeds—innumerable, forward and re- 
verse 
Jump spark—dry batteries 


Double-side chain drive 
Price—$400 (without canopy) 
Atrrep J. Provost, Cohoes, N.Y. 


The Most Powerful Transmitter 


I was pleased—as will be all old-time 
radiomen—that “The World’s Most Pow- 
erful Transmitter” [Sept.] will use the 
call letters NAA. These were originally 
assigned, pre-World War I, to the Navy's 
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Are You 
“STANDING 


STILL” on your job? 


You can justify a real pay raise and a 
betterposition—by makingonesimple 
move—the move that opens the way 
to more earnings and promotions— 
practical training. 

If YOU are “standing still” on your 
job—no promotions—only token in- 
creases in pay—then you had better 
do something about it. You know 
that if you are untrained, your chances of getting ahead 
are slim. NOW IS THE TIME TO PREPARE. 


WILL RECOGNITION COME? 

‘The only answer, as you know, is that success does come 
to the man or woman who is really trained. LaSalle has 
provided the “key to success” for many thousands of 
ambitious people who have sought our training for 
more than fifty years, 

Get all the facts. Investigate the opportunities in 
your chosen field, It costs you nothing to learn about 
LaSalle's proven and tested accredited correspondence 
courses in the major fields of business as well as high 
school and technical courses. You can train in the 


LaSalle Extension University, A Correspendence Institution, Dept. 1283X, 417 S. De 


privacy of your own home, progressing at your own 


rate. You lose no time from work, and your instruc- 
tors guide you every step along the way through 
our famous Practical Problem Method. Low cost— 
easy terms, 

Don't let promotions pass you by—do something 
TODAY about your future. 
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famous Time-Tic station at Arlington, 
Va. From here came the musical spark 
note so familiar to professionals, as well 
as amateurs listening in on their crystal- 
detector sets to get the noon or 10 p.m. 
time signal. 

‘Technically, the new NAA sounds like 
a beautiful piece of long-wave CW engi- 
neering. 

But one thing disturbs me: If, as 
the writer points out, launching sites of 
land-based ICBMs ‘could be “sitting 
ducks” for enemy attack, wouldn't this 
trigger station for Polaris-carried missiles 
be an equally vulnerable target? 

W. L. Jepson, Los Angeles. 


He Reads Us Loud and Clear 


In My business I realize how much ap- 
plause can mean. 

So consider this a resounding accolade 
for your Sept, issue. Never before have 
I found such a treasury of concise, prac- 
tical, versatile information jam-packed 
between two covers. 

A great job. 

Artuur Roserts, 
WXLW, Indianapolis. 


Horns to Scare Burglars 


Tue letters on burglaries [Aug.] 
prompt me to tell you of my own de- 
fensive measure—an efficient but inex- 
pensive alarm system. Made from a toy 
transformer, a couple of junkyard auto 
horns, an SPST knife switch, and a door- 
bell switch, it cost me $7. 

The doorbell switch goes on the head- 
board or rail of your bed. The knife 


THARBFORMER 


‘Auto noan 

Sitalbe 

PoaenutTON ‘sto HORN 
sive 


switch is mounted on the stairway or in 
a doorway. When the thread is broken 
the spring closes the switch. Hooked up 
in this manner, the transformer does 
not use any electricity until the switch 


is thrown. Result: no cost. 
CONTINUED 


LOOKING FOR LONG; WEAR IN SERVICE SHOES? 


SHOES 


Neoprene soles give long wear... 
resist oil, grease, chemicals 
and cold-weather cracking. 
Neoprene soles are resilient. 
cushion each step... help make 
standing jobs less tiring. 


Ask for neoprene soles 
the next time 
you buy service shoes, 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Advertisers displaying this emblem 
make your shopping easy. 
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In the daytime, place a rubber tube 
over the contact poles and release the 
thread. One or several traps can be made 
in the house from the one circuit, and 
you can install more horns if you wish. 
But in the dead of night two horns make 
enough noise to start any burglar sprint- 
ing for the next county. 

Rates Fiser, Crooksville, Ohio. 


An exposed knife switch or a doorbell 
pushbutton should not be used in a 110- 
volt circuit. You could be electrocuted 


poorest. 
BOv. AC TRANSFODUER 


Auto nonw 
ibe 


Boose, 
BOSBSTTON 


that way. Move the switches over to the 
secondary side of the transformer; then 
they will be safe. The amount of current 
used by the transformer is insignificant. 


Still Pushing Up Pisa 


‘To save one of the world’s great monu- 
ments [“The Leaning Tower Is Falling 
Down,” Sept.], any idea is worth con- 
sidering. 

Why not install refrigeration and wa- 
ter-injection pipes deep within the earth 
on the depressed side of the building? 

With repeated water injections fol- 
lowed by freezing, the building could be 
elevated by the expansion of the frozen 
water, or at least stabilization of the 
ground could be obtained. 

Once the job was done, the cost of 
keeping the earth frozen would be small. 
The freezing process has been used in 
the construction of great dams. 

Oscar F. Nort, Nashville, Tenn. 


‘The Embarrassing Paint Bath 


Ler us hope that Paul Fryar, after his 
paint bath [“My Most Embarrassing 
Shop Moment,” Sept., p. 122], equipped 
his drill press with a foot switch. 

Where a motor is controlled by a sim- 
ple ON-OFF switch—knife, snap, toggle, 
or button—the floor switch can be any 
heavy-duty, spring-loaded, normally open 
type, connected in parallel with the ex- 
isting one. I've made several from old- 
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style car-starter switches mounted on 
wooden blocks. 

One caution: A homemade switch 
should be well constructed and insulat- 
ed, with a heavy cord in good condition 
—particularly if there is likely to be 
water on the floor. 

ArrHur F. Mites, San Diego. 


Wants an Antique Engine 


Wuere can I purchase an old-time 
heat engine or vacuum engine like the 
one in the article by Harry Walton 
{“Adventures with an Old-Time Engine,” 
Aug.]? 

Frank Grespre, San Antonio, Tex. 


Antique engines like Walton’s are 
where you find them. Nearest thing to 
it now is the PS Mystery Engine (Feb. 
1950], which can still be bought as a 
kit of castings or in finished form from 
Floyd McGuckin, 314 N. Monroe St., 
Ridgewood, N.J. 


Navy vs. PS 


Wuar gives? Just ran across a pic- 
ture of a 70-m.p.h. hydrofoil boat being 
tested by the U.S. Navy at The Hague, 
Holland. It looks very much like the 
hydrofoil boat built by PS editor Herbert 
Pfister, that I saw in the June ’60 issue. 

Husert Jounson, Nelsonville, N.Y. 


Here are the two photos: Navy experi- 
mental craft at top, PS skimmer below 


it. We can’t claim 70 m.p.h.; but to the 
U.S. Navy, a hearty “Welcome Aboard!” 
Right System, Wrong Plane 


We Ken the Picture News story 
“Baggage Floats off Jet” [Oct.], describ- 
ing the Glide-Aire units jointly devel- 
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oped by TWA and Douglas Aircraft. Just 
for the record, I'd like to note that the 
aircraft is identified as a DC-8, which 
TWA does not operate. The jet shown 
is a Boeing 707. 

JouN J. Corrs, TWA, NYC. 


Dwell Meter Gets a Tachometer 


Last spring, “How to Make a Tran- 
sistor Dwell Meter” [May] prodded me 
into activity. When I calibrated the fully 
assembled instrument with the aid of a 
professional dwell meter, it performed 
equally as well as the expensive unit. 


ane 


o-2.000 ones 
WAGRECE Reston, 


| EneinPaex 


A tachometer was combined with the 
professional unit, and I decided to modi- 
fy the dwell-meter plans and devise a 
circuit for a tachometer, too. It works fine. 

R. G. Ratston, Omaha. 


Those Mysterious Radio Signals 
Waite connecting a coil of wire to the 
input of my tape recorder, one of the 
leads to the coil touched the radiator 
and was grounded. Immediately, I heard 
several radio stations simultaneously 
through the speaker. I turned on a radio 
and changed stations until I heard the 
same music as that coming from the 
recorder. The loudest station was at 
about 900 kilocyles. It occurred at about 
11:30 at night. Can someone solve this 

mystery for me? 
Marx Evxins, Brooklyn, N.Y. 


Radio programs received on heating 
pipes, plumbing, and even the bridgework 
of a person's teeth have been reported. 
The explanation: A junction between two 
pieces of metal is acting as a semicon- 
ductor—detecting the radio signal just 
as a crystal radio does. 


Forging in a Bucket 

Last summer, I clipped the Don Eng- 
dahl piece [“I Forge Metals in a Bucket,” 
June] and have successfully melted lead 
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Tine-action strokes per minute -. perfect for fine 
finishing and polishing. The pistol-grip case is 
strong black plastic. Comes complete with 6 as- 
sorted abrasives and two polishing pads. The Wen 
Model 202 isthe perfect sander polisher $] 35 
vfor fine finishing Jobs around the home . 


OD 


MULTI-PURPOSE Ys HP “ALL-SAW"'—Makes “one-job” saws 
obsolete. Does everything a Pattern Saw will 
.. more than a circular saw . . . many 
normally done by a hand saw or nib- 
bler—and many things that, until now, only 
a chain saw could do. UL “Indust 
Rated,” it cuts anything from a 6” I 
® intricate patterns in wood, metal, etc. Com- 
plete with 7 blade $44.95 
eeeceescccccosecce 


ALL PURPOSE SOLDER GUN KIT —Featheright slim gun 

with 100 watts power. Heats in 2% sec- 
nds. Built-in spotlight focused on work 
The kit includes the gun, extra tips for hot: 
cutting, smoothing, and’ rosin. core. solder 
- all im a handy’ fitted box for neat, com- 
pact storage. $7.95 


eeececcececsecccccecs 
3" 2Speed Power Drill.. 
Lightweight Sabre Saw... 


WEN PRODUCTS, INC., 5810 Northwest Hi 
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YOU CAN ALWAYS. DEPEND ON 
NEWER AND FINER PRODUCTS FROM 


following his directions. I have made 
numerous attempts to melt aluminum. I 
used charcoal, soft coal, even hard coal, 
packing the earth cone around the fire, 
but with no luck. Could a too-large ladle 
be the trouble? 

J. A. Brrrmann, New Brunswick, N.J. 


A smaller ladle would help. Also en- 
closing the bucket in a brick housing to 
hold in the heat. 


More Uses for Old Socks 


Ir THAT man who wants some uses for 
old socks [Oct.] has tender feet, here’s a 
tip for him: Slip a pair over new shoes to 
test them at home. Then if you want to 
return them later, the soles will still look 
like new, 

Jay Asutey, Newark, N.J. 


... Make work mitts to protect hands 
against dirt, abrasion, or allergy. Add a 
thumb if desired. 

Mrs. R. Rounte, Nogales, Ariz. 


. .. Use them to slip-cover your shoes 
when you pack a suitcase. 
Mrs. E. Brarrserc, Brooklyn, N. Y. 


. .. Keep 'em in your workshop. 
They're wonderful for dusting wood after 
sanding, wiping up spills, cleaning off 
anything and everything. You name it— 
if it is applied, wiped off, or buffed with 
a rag, an old sock is the thing for it. 

Mrs. Lewis M. WAGGONER, 
Granite City, Ill. 


That Arcane Arc 


In your problem about the LP record 
[“PS Puzzlers,” Sept.], you omitted some 
important information—the length of the 


arm to which the needle is fixed. Since 
the arm pivots on one end, the needle 
moves in an are and its travel is some- 
thing over 314 inches. The radius of the 
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very first lesson. Pay as you learn. No monthly 
installment payments. You pay for your next study 
group only when you order it. Remember, in 
electronics, the more you know the higher you go! 
Licensed by the New York State Education Dept. 


RCA INSTITUTES, INC., 
A Service of Radio Corporation of America 
‘350 West Fourth Street, New York 14, N. ¥. 


‘The Most Trusted Name 
in Electronics 


SEND FOR THIS FREE 64-PAGE BOOK TODAY! 
RCA INSTITUTES, INC., Home Study Schoo! Dept. PS-DO 

1 350 West Fourth Street, New York 14, N. Y. 

| Please ruth me your FREE illustrated 64-page book describ- 

[LES Steeeenle telning programs. Ne sbiigation, No 


| Nome. Age. 
(please print) 
ee 
Zone. State. 


HOT TOPIC 


TEMPEST! 


HORSEPOWER THAT MAKES SENSE 
FOUR CYLINDERS TO SAVE GAS! 
- RUNNING 


TROPHY 4 ENGINE 


\LISTS! 


The new Trophy 4 engine puts real performance in the 
Tempest and cuts gasoline bills to boot. This new baby is 
eager to move out for safe passing. Holds the going 
pace on any expressway. Breezes up steep hills in high gear. 
‘This new 195 cubic inch displacement, 45° inclined, short 
stroke, 4 cylinder engine has a wide range of h.p. ratings. 
With single-barrel carburetor and stick shift: 110 h.p. 
(regular gas) or 120 h.p. (premium gas). With the same 
carburetor and extra cost automatic shift: 130 h.p. 
(regular gas) or 140 h.p. (premium gas). Want still more? 
Order the 4-barrel carburetor with the automatic and 
get 155 h.p. (Or buy the 155 h.p. aluminum V-8 option.) 


ENGINE TRANSMISSION 


PERFECT A BALANCE 


Rear axle drive and transmission are combined (a trans- 
axle). Flexible shaft from front engine delivers smooth, 
quiet power. Perfect 50-50 balance gives a flat, level 
ride that no other new-size car can touch. Rides like 
the big ones! An equal load on every wheel. Steering 
is light and easy! Better braking and improved traction 
in snow, sand or mud! Independent suspension at 
all wheels. Swing axles keep Tempest on an even keel 
over bumps, ruts, dips and holes! 112" wheelbase. 
Long enough for a cradled ride—short enough to handle 
like a sports car. Big 15" wheels. Good road clear- 
ance. Long tire life. (13" compact wheels turn about 
4900 more times to go 100 miles.) Seats six men. 
‘The big transmission hump is gone. The middle man 
can stretch out size 12 brogans! Wide-Track, too! 
‘The track is up to 3 inches wider than most compacts. 
Less lean. Less sway. Better cornering. Pontiac dealers 
have it—and they have it now! A four-door sedan 

; a station wagon . . . a full line-up of accessories, 
‘Try the Tempest out for an hour—you'll want in for 
keeps! It’s priced with the compacts! 


PONTIAC MOTOR DIVISION * GENERAL MOTORS CORPORATION 


QUALITY NEWCOMER FROM PONTIAC! 


TEMPEST 


AMERICAS ONLY FRONT ENGINE <> REAR TRANSMISSION CAR 
155 H.P. FROM FOUR CYLINDERS!" 
PRICED WITH THE COMPACTS! 


*WITH 4BARREL CARBURETOR AND AUTOMATIC TRANSMISSION, EXTRA-COST OPTIONS 


ALLIED 


MONEY-SAVING 1961 
ELECTRONICS CATALOG 
444-PAGES 


COMPLETE 
UP-TO-DATE 


4 
( AuLIED 


onty$200wn 
on orders up 10 
$50; only $3 down 
vp to $200, $10 
down over $200 


Largest Selection—Lowest Prices 
Send for the leading buying guide to every- 
thing in Electronics, including products 
available only from ALtiep. Builders, ex- 
perimenters, fans, Amateurs, service- 
men, engineers—save most on: 

in Build-Your-Own 


© Public Address 
© Lotest Test & Lab 


Sond today for your value-packed, 
wee 1961 ALLIED Catalog. 


YOU CAN DEPEND OW THE WORLD'S 
LARGEST ELECTRONIC SUPPLY HOUSE year 


ALLIED RADIO, Dept. 7-M 
100 N. Western Ave., Chicago 80, Ill. \So\e oh 


Cl Rush FREE 1961 ALLIED Catalog 


Name. 
Address. 


City 
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arc must be known to arrive at the exact 
fig 


D. A. Jounson, Hibbing, Minn. 


. . - Your turntable must either be 
equipped with a special radial tone arm 
or an infinitely long arm. Otherwise the 
stylus would travel in an arc, whose 
length is given by the formula: 

s = (R (2 are 3-25 F 
( sin 2R ( 180 ) 
where R equals the distance from the piv- 
ot to the stylus in the tone arm and 
the arc sin is in degrees. 
WiuaM SreR.inc, Pittsburgh. 


. .. THE true distance traveled by 
the stylus (where x equals the length of 
the phonograph arm, and angle 1 equals 
that angle produced by the arm when in 
the starting and ending positions) would 
be: 

(8.1416) (2x) (a) igor 
Roserr Frey, Niles, Ill. 


. . . SINCE neither the arm length nor 
the position of the pivot point were stat- 
ed, the puzzle is truly a puzzle. But if 
we assume the pivot point is on a line 
tangent to the middle groove of the rec- 
ord, an arm 7 inches long would make 
the distance traveled 3.27 inches; very 
close to the 3% inches erroneously ar- 
rived at. 

R. C. Jonnston, Pomona, Calif. 


Souping Up a Car 


Hene's a trick I learned from my Dad 
years ago for sealing a cracked block 
inside or outside, or for sealing rusted 
freeze-out plugs: 

Peel two large white potatoes, cut 
them into small pieces, and boil down 


| into a thin soup. Run the engine until 


warm, then pour the soup into the radi- 
ator and run the engine about 15 min- 
utes. As the spuds come through the 


| cracks and hit the air, they harden like 
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STOP SHOVELING SNOW! 


Patented Sno-Dozer Saves You Time—Easier On Lea Heart, Legs, and Back! 


Clears Snow From Sidewalks, Driveways, Roads, Steps, 
Porches — Glides Along On Runners Over Sand, Gravel, 
‘Tar, Cement, Wood, Concrete, Grass, Almost Any Sur- 
face ... Without ing In” Or “Catching”. Ideal For 
Older Folks, Women, Children, Superintendents, Anyone 
Who Ever Shovels Snow! 


WHAT IT DOES FOR YOU 


Saves Back-Breaking Lifting, Bending, Stooping 

 Conserves your Energy — Easier on Your Heart, Back 
and Legs Than Shoveling 

+ Saves You Time — Saves You The Money You'd Pay To 
Have Snow Removed 

* Clears Away Slippery Snow Before It Causes Bodily 
Injuries Or Costly Lawsuits 


From Kansas City, Missouri comes news of an amazing light- 


weight easy-to-use device that saves the ne 270 
Shoveling > -. clears snow quickly from almost any surface — 
‘even uphili — conserves your strength... rids your property of 
Aippery snow that could result in Injuries to you or your loved 
‘ones, and costly lawsuits by strangers —and does all this in most unl 
eased in minutes! jam, 
Sno-Doser glides along pushing anow out of 
A Bulldozer the way: or example, Mary Schandera, Stor= 


ington, Conn. weiter "MY ‘deiveway ts a 
Driver's Invention Tone, moto go back and forth 
ented “gliding. ante 


mounds ot heavy 
Dutky material. 


wis putting mlb. 

means to you? Tk 
now with much 
your back, your 


name Sone, tenet al mart 
scale. Already more than 30 
Inave been sold. throughout. the 


Why Sno-Dozer Works 


thovein"'No"digeing nor “catching a ‘LiKe No Shovel Can 
sabi ot trove Saitou 


Drove that with Sno-Ds 


Don't Waste Time and ‘When Sne-Dazer 


aides hay Sow 
tie Ts! 


"You'll And 


str not only ines 
ape 
‘curved steel blade is 
ied in oll to give rigidity. 


Feaist bending. nicking, and Tasting =. the 
Te-gauge steel runners and ferrule are epot- 
lifetime of 
ght mo-stoop 
er for easy 


shovels and other snow-clearing devices that oft 
lig into snow, or get stuck! 


Save Back-Breaking Lifting, Bending, Stooping. Sno-Dozer 
tides along easily on its patented sleighiike. ra 


sleigh-like runners, 


AMAZING TRIAL OFFER 


now area everything we may. SF 
‘work for you" You must be delighted 
snow-clearing device per” doll 
you ever used aust be muited to your 
rea, or it won't coat you a penny, 


Sno-Dozer In Limited Supply 


‘All that amazing patented Sno-Dozer costa 
1e$3.0Roniy i You'act at once can we 

tee to ir order promptly. This NO- 

Risk oter may not be repeated im this publl- 

‘To get your Sno-Doser 

‘rush your order at onot 


Harrison Home Products Corp... Dept. 172-P5 ! 
Ringsand Avenue, Warse, New Jersey | 


inant | 
od 


aug al postage and hand | 
fist sone Money Back boaraniee, 


steel. Drain off the watery mix and refill 
the radiator with fresh water. 
C. E. Ricuarpson, Great Bridge, Va. 


Ground corn was used in a similar 
fashion back in the Model T days. One 
big drawback (whatever the soup): It 
often clogged the radiator as well as 
the leaks. At best it’s a temporary fix 
and one you'd want to use only on an old 
junker. We doubt that it would hold on 
@ modern pressurized radiator. 


Beautifying America 


May we reprint “Fancy Ways to Hide 
Trash Cans” from the Home Improve- 


ment Ideas section of your September 
issue? We'd like to distribute it to com- 


munity leaders active in litter-prevention 
and community-beautification programs. 
Beatrice Cor 

Keep America Beautiful, Inc, NYC. 


Paging Izaak Walton 


Tue anglers on your staff must have 
been asleep. Tell Peggy Kaluz [“I'd Like 
to See Them Make,” Sept.] that the 
Ashaway Line & Twine Co., Ashaway, 
R. L, has been making self-measuring 
lines since 1934. They're good, too. 
Ratpu B. LawReNcE, Reading, Mass. 


. . . SeveraL line manufacturers make 

a braided nylon line, both standard and 

with a lead core for deep trolling, with 

a color change every 10 yards. The lines 

come in various test strengths, and may 
be had in 100-yard or longer lengths. 

Jack Byers, Norwich, Conn 


Buy a Wind Tunnel? 


I aMosr dashed out to buy a bike 
when I read T. U. Angell’s nostalgic let- 
ter [Oct.]. Then I remembered how 
exhausting pedaling around here is. 

Now I’m all het again. Just heard that 


So much fun to assemble..." 


“She smooths out the roughest ter 


THE TERRIFIC TANK KIT YOU'VE SEEN ON TY 


Your excitement starts when you fit each precision-engineered part into place... but 
you'll get the biggest kick of all when you flick the switch! You've pre-programmed 
Battling Betsy to climb, advance, reverse and fire automatically—and she performs 
like the real super tank she is! (Psst...show this ad to the folks before Christmas!) 


YOU BUILD IT...START IT... STOP IT... 


ITC BATTLING BETSY TANK KIT 
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Peking Radio says the strain of riding a 
bike against the wind has been solved. 
Some Chinese has devised a wind-driven 
canvas fan you attach to the handlebars. 
‘This is linked to a gear on the axle. The 
harder the wind blows, the faster the 
bicycle runs. Now all I need is some 
direction on how to get the wind blow- 
ing in thai right direction. 

J. T. OxEson, San Francisco. 


Mr. Schultz Identified 


Ken FerMoyte’s article on “Henry 
Ford’s Weird Old Engines,” [Aug.] was 
especially interesting to us. The un- 
named engineer shown in the picture 


with Mr. Ford happens to have a name 
—Karl F. Schultz. We have the same 
picture among our souvenirs. 
I was very disappointed that his name 
wasn’t mentioned. He is my husband. 
Mrs. Karu F. Scuuttz, Savannah, Ga. 


The Answer: $ $ $ 


In your October letters column, the 
Hudson was extolled as the only car to 
have, as a safety feature, auxiliary me- 
chanical brakes. If your master cylinder 
failed, you went down on the mechanical 
brake. Why don’t present American 
cars use this feature? 

Mark Burramoyer, Lebanon, Pa. 


The answer: money. If manufacturers 
thought every customer would pay five 
dollars more for an auxiliary mechanical 
braking system, they would install it. 


I once lost the brake fluid on my 

’49 Hudson and didn’t bother with re- 

pairs for 30 days. The mechanical brakes 
held fine. 

Rosert Patmer, Hickman Mills, Mo. 


. Wuy did they stop making the 
CONTINUED 
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fires shell after shell... automatically” 


does everything. else—automatically! $7.98 at ali hobby shops and toy counters 
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FREE CAREER 
BOOKLET - 


To ‘guide you toa 
successful future in 


METALLURGY 

MECHANICAL 
ENGINEERING 

AIR CONDITIONING 


INDUSTRIAL 
TECHNOLOGY 


‘This interesting pictorial booklet tells you 
how you can prepare for a dynamic career 
as a Mechanical Engineer or Engineering 
Technician in such rewarding fields as: 
DEVELOPMENT + RESEARCH + SELLING 

PRODUCT DESIGN URCHASING 

QUALITY CONTRO! TIME STUDY 
Get all the facts about job opportunities, 
length of study, courses offered, degrees 
you can earn, scholarships, part-time work 
— as well as pictures of the Milwaukee 
School of Engineering's ional and 
recreational facilities. No obligation 
yours free. 


MILWAUKEE SCHOOL OF ENGINEERING 
MAIL COUPON TODAY! 
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best and most durable car ever manu- 
factured? 
B. J. Attar, Minneapolis. 


Radical Compact Not So Radical 


I pisaGree with your statement that 
the Pontiac Tempest [“Radical New 
Compact,” Sept.) is the first U.S. car to 
use a transaxle with the engine up front. 
The Briscoe Motor Car Co. of Jackson, 
Mich., had such a car in their Model 24, 
built in 1919. 

Craupe C. Fuck, Jackson, Mich. 


. . THe Overland Country Club (circa 
1916) had a front engine and rear trans- 
mission. 

E. L. Barrows, Long Beach, Calif. 


Correct. The 1919 Briscoe and 1916 
Overland did, indeed, have transazles 
with the engines up front. Moreover, 
Overland offered transaxles in 1913 and 
1914. 


A Word to the Wise 


Te use of a rotary lawn mower for 
clearing leaves off a sidewalk [“Short 
Cuts and Tips,” Oct. p. 179] seems to 
me to be hazardous. Raising the mower 
for any reason while the blade is op- 


erating can mean crippling injury to 
anyone nearby. It is also very dangerous 
if there are any animals in the vicinity 
—especially cats, which are very quick 
moving. 

Vern Osorn, Sacramento. 


Taking Kinks Out of Wire 
Your tip for straightening wire by 
holding one end in a vise and chucking 
the other in a hand drill [Aug., p. 119] 
sounds good, but I have a faster and 
much easier way. Hold one end in a vise, 
grab the other end with pliers, and give 
the wire a quick jerk. Pronto, it’s straight. 
Wa. Honrett, Louisville, Ky. 
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BE FREE FROM TRUSS SLAVERY 

Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do. you 
put up with wearing a griping, chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 
be through necessity but throush choice on your part. 
‘Now there isa new modern Non-Surgical treatment 
‘These 


New FREE Book that gives facts that may 
painful, expensive surgery. Tella how nat 
you may 
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C02 GAS-POWERED RIFLES AND PISTOLS 


A BETTER JOB 
or YOUR OWN SHOP 


Only CTI Sends Parts to 
build @ Condensing U: 


AIR CONDITIONING 


& REFRIGERATION 


3 fold, You train ot heme in spore 
‘2 business of your own, 

wupen today for two FREE BOOKS which show how to 
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25 KITS—Build A Freezer Or Air Conditioner 


‘See the Stars, Moon, Planets Close Up! 
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Stock "No, 70, $10.00 Postoaid 


BUILD A SOLAR ENERGY FURNACE 


$6.00_Postoaid 
ASTRO-COMPASS AND TRANSIT 


Astro Compass alone cost 
have added a Sighting Level 
to'lmprove versatility. ‘Hundreds of tacs fn 
carpentry, brick laying, foundation ‘work, 
railing, irigation or deainage. Much below 
fost of ordinary surveying Instrume 
Ydeat for do-it-yourselfers. 10%" high, 
ng, 4" wide. Adjustable leveling. platform 
2 spirit levels for aligning—also. spirit 
ievel in sighting attachment. A tremendous 
Bargain. 
Stock 


9.95 postoai 
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GET READY FOR THE'SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS. 


@ AMAZING SCIENCE BUYS 


for FUN, STUDY or PROFIT 


SEND CHECK OR MONEY ORDER 


the fun 
‘isenrering ‘ackence facts Cant 
to awards OF scholarships! 


For Junior High School and beyond: 


MOLECULE "ANS CRYSTAL WODELS. KIT 
bails to taake stouile mode, plus dives 


Stock Wo. 20.334. 
SOIL TESTING KiT—Isis for iaany’ Tasting’ experin 
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on magnetism demonstrations developed 
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BOLO RY ROVEN POLARIZATION Show 
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Stock Wo. 70.38 
MATH TREASURE CHESTS 
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$3.00 Postpaid 


‘Take Telephoto Shots Thre 


$15.00 Postoald 


FREE CATALOG-N 
144 Pages! over 1000 Bargains! 


Compete, une ut Ast 
Seeenbied Teleco 


frared suiberscupes. science experiment items, Tat 
arming and teaching aids 
REQUEST CATALOG-N 


SATISFACTION GUARANTEED! 


BARRINGTON, NEW JERSEY 


By Martin Mann 


The month in science 


Echo in the hi-fi. Audio engineers, not satisfied with hoking up pop 
ecords so that the vocalists sound as if they were singing inside 
Mammoth Cave, are now putting echo chambers right into the 
phonographs. The classier stereo consoles this year all have 
reverb” (short for reverberation). The effect on recorded sym- 
phonies may be questionable, but the gadget itself is ingenious 
it’s just two springs and some magnets. 


How springs and magnets make living room sound like concert hall 


The idea is to make records played in your living room sound 
more like a live performance in a concert hall. The live perform- 
ance gets much of its brilliance from the auditorium itself. There 
you hear not only music direct from the orchestra, but the same 
sounds reflected to you a split second later by walls and ceiling, 
No living room is big enough to provide this vital reverberation. 
But it can be added artificially by the phonograph. 


All hi-fi makers use the same reverb unit, developed by Ham- 
mond Organ. It is a long, skinny metal box containing a pair of 
coil springs connecting two transducers. The input transducer 
converts the music signal into a twisting motion, which travels 
down the springs to the output transducer. There the twisting 
motion is converted back into an electrical signal. Each twist is 
reflected back and forth along the spring several times, weaker 
each time, so each input signal generates many progressively 
fainter output signals—an electromechanical equivalent of sound 
reverberation in a concert hall. There have to be two springs, 
slightly different, to make up for the fact that each has a natural 
vibration rate at which certain motions would cancel themselves 
out completely. 


The reverb output signal can be added onto the original music 
signal and run through the set’s main amplifiers and speakers, 
or, as in Motorola consoles, it can be fed to a separate amplifier 


conrinuen 9) 


The month in science continuea 
and speaker. There’s also a control knob so you can cut the whole 
thing out if you don't like it. 


What makes iron rust? Corrosion of iron costs the U.S. $7 billion 
every year ($80 million of that just to replace auto mufflers). But 
nobody is quite sure why it happens. Now a new theory from 
two Westinghouse researchers may lead to more rust-resistant 
iron and cut that fantastic loss. 


Many ordinary metals (copper, aluminum) react with oxygen 
from the air to form oxides. But their oxides are tough, thin films 
that protect the metal underneath. Iron doesn’t react that way. 
Its oxide grows until the whole piece crumbles into red dust. 


Everybody knows that moisture is the culprit. In dry air, iron 

can form a thin protective coat of rust, like copper and aluminum. 
A notable example is the iron 
Pillar of Delhi, which has 
stood in India’s dry climate 
for 1,600 years barely touched 
by corrosion. 


The difference between harm- 
less dry rusting and destruc- 
tive damp rusting is dra- 
matically shown by these 
photographs, which Dr. Earl 
A. Gulbransen and T. P. Co- 
pan made with an electron 
microscope. Dry rusting (top 
picture) produces very tiny 
separate whiskers of oxide 
crystals, each sprouting from 
a single spot on the met- 
al—like the stem of a plant. 
The whiskers average only 
.000,001 inch in diameter and 
.000,03 inch in height. When 
dampness is present (bottom 
picture), the oxide crystals 
are entirely different: blade- 
shaped, and 10 times bigger 
than the dry whiskers. More 
iepecttily many blade crystals sprout from each spot on the 
metal. 


The scientists blame the change in crystal growth on water's 
hydrogen atoms. The hydrogen penetrates into the iron metal, 
enlarging the spots from which the oxide crystals grow and 
spreading the reaction throughout the surface of the iron, Their 
cure: prepare alloys that prevent hydrogen from boring in and 
stop the oxide spots from growing. 


Tranquilizer + Alcohol = Don’t Drive. If you're one of the many 
people who keep calm with meprobamate pills (Miltown, Equa- 
nil), better not drink at all before driving. Indiana researchers 
found that even a little aleohol—much less than could get any- 
body into trouble with the cops’ Drunkometer—made mepro- 
bamate users too tipsy to drive safely. 
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The finest toy ever invented — and world-famous 
for over 50 years! Erector sets contain all-steel 
parts to make, literally, up to thousands of dif- 
ferent models, many with exciting electric motor 
action. Builds latest missiles and jet aircraft, plus 
bridges, hoists, merry-go-rounds, ferris wheels 
and giant robots that walk step-by-step. Makes 
models 5 feet high! Teaches youngsters engineer 
ing principles and methods. Fun and instructive! 
See your Gilbert dealer today! 


t Science Set Catalog 


+ 50 different sets 


—————— os 


| The A. C. Gilbert Company 
| Dept. PS, New Haven 6, Conn. 


| Please send new 1960-61 Gilbert 
| Science Set catalog. 
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PS Puzzlers: 38; soansteen 


Pernickety posers for problem solvers .. . Answers on page 229 


How Would You Split Stock for Fair Shares? 


T WAS Christmas and Grandpa de- 

cided to be particularly generous. He 
had 17 shares of gilt-edged securities 
and he thought he would split them 
among his three eldest grandchildren. 
Harry, the eldest, was to get half. Tom, 
second in line, was to get one-third, and 
the number three grandson, David, one- 
ninth. The younger boys complained: 


HAVEN'T asked you to solve a 
murder in a long time. Here's a 
case where you not only have to use 
logic to find the killer, but also pin 
down five others: the victim, the wit- 
ness, the policeman, the judge, and 
the hangman. Here are the facts. 
‘The victim died instantly of a gun- 
shot wound inflicted at close range. 
The witness did not see the crime, but 
swore he heard an argument that was 
followed by a shot. After a lengthy 
trial the murderer was convicted, sen- 
tenced to death, and hanged. Now the 
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That way Harry was sure to claim nine 
shares—more than half. But Grandpa 
stuck by his fractions. 

In their dilemma the boys turned to 
their father, who'd already been the re- 
cipient of Grandpa’s generosity. “It’s 
easy,” he said. “I can think of a way 
to divide the 17 shares and satisfy all 
of you.” Can you? 


six men involved are named Forbes, 
Graham, Clayton, Holgate, McFee, 
and Warren. And you know this: 

1, McFee had not known the vic- 
tim or the murderer. 

2. In court the judge asked Clayton 
to give his account of the shooting. 

3. Warren was the last person to 
see Forbes alive. 

4. The policeman testified that he 
picked up Graham near the place 
where the body was found. 

5. Holgate and Warren never saw 
each other. Hint: Find the victim first. 


N THE annals of Puzzledom, this is 

known as “Early Sam Loyd”—one of 
the first brain-twisters originated by that 
famous puzzle maker. 

Three neighbors shared a small park, 
as shown in the diagram. The owner of 
the large house, complaining that his 
neighbor’s chickens annoyed him, built 
an enclosed pathway from his door to 
the gate at the bottom of the picture. 
Then the man on the right built a path 
to the gate at left; the man on the left, 
to the gate on the right. No paths 
crossed. How did they manage it? 


PS Puzzlers 


JUESTION: Do tech students dig puzzles? 
Answer: Apparently yes. We came across 


a fine example in an engineering-school maga- 


zine recently: 


Resting on a marble pedestal in the middle 
of a terrace is a glass jar. A plumb bob is at- 
tached to a thread which is suspended from 
a cork in the jar. Now, with a minimum of 
props, can you separate plumb bob from thread 


without touching jar or cork? 


of the month 


NE of the oldest puzzles in thi 
world is the “Josephus problem. 
We leave it to you to decide if it has 
survived because it has to do with 
survival; There are so many people 
aboard a sinking ship—and only one 
small boat. So many heirs to a for- 
tune—and only one allowed to claim 
it. So many prisoners taken in war— 
and only a handful to be spared. 
In every case the clever man of the 
group arranges everyone in a circle, 


Answer to last month's P-O-T-M. Find 
the number and placement of a group of 
boys who live on the top two floors of a 
dormitory (eight rooms per floor), under 
conditions that every room must occu- 


jied; there are twice as many on the top 

loor as on the second; there are always 11 
on a side; and after 9 boys have missed 
the bus home, the remaining group can 
still arrange themselves satisfactorily. 

Find minimum and maximum fig 
by looking at the floors in slices 


‘The end slices have to have 11 each, and 
since there must be at least one boy in the 
remaining four rooms, the minimum is 26. 

Now look at the front face. That too 
must total 11. Now fill the corners with 


and they agree that after starting at 
a fixed point every nth person will be 
eliminated, going round and round 
again until only the chosen few (or 
one) are left. The clever man of 
course arranges himself in the ideal 
position. 

In one version we have Josephus 
in a cave with 40 other Jews at the 
time of Roman persecution. Rather 
than face a worse fate, they decide on 
suicide. But Josephus and a friend 
would rather take their chances on 
survival. So Josephus proposes his 
circle to determine the order of deaths. 
Every third person is to be eliminated. 
Now, where (numerically) did Jose- 
phus put himself and his friend? Can 
you figure out a general rule for such 
‘a problem? (Answer next month.) 


just one boy each—then that leaves a 
maximum of 7 for the middle two rooms. 
Same for the back face. So we get a maxi 
mum of 11 + 11+ 7-47 =36. 

But the top floor has twice as many boys 
as the second floor, which means the total 
must be divisible by 3. And 36 is the only 
multiple of 3 big enough so that when 9 
subtracted from it we still remain within 
the lower limit possible. So,36 must be the 
original total, 27 the seco1 

‘he 27 must be ranged 18 on the top 
floor, 9 below. On the lower floor, that 
means a boy in every room except one, 
which has two boys. Intuition suggests we 
put the two in the middle: 

121 <« second flor 313 
1 


ae | 

111 top floor s+ 314 

Now the 36 that we started with must be 
arranged 12 and 24. Considerations of 
symmetry lead to: 

121 ew second floor 


151 
Y 5 6 
121 


top floor wm» 15 1 


TRAINED MEN NEEDED! 


IN INDUSTRY — ARMED FORCES 
BIG PAY!—GOOD FUTURE! 
CO DIESEL © ELECTRONICS 
O auto (AUTOMATION 


NEVER BEFORE has the opportunity been so good 
F the properly trained mechanic and techni- 
to step into BIG PAY POSITIONS with 

id advancement and future security virtually 


YOUR SUCCESS depends on the quality of train- 

dng you receive \--and the reputation of the 

school you attend. 

YOUR GUARANTEE we are giving the best in 

mechanical and technical training 

the fact... High pay jobs in Industry, 

ings in the Armed Forces now waiting for our 

graduates, 

RESIDENT SHOP TRAINING i easier and costs less 

than you may think! We provide you with 

housing and part-time jobs while in school, 
ree nation-wide placement service for 
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You Can Make a BIG LINE 
of Concrete Products 
onaS NVESTMENT 


As little as $810-10 Cash 


ow a Gardencrete Machine, with 
“7 10 


three ye 


prise, Full information in 
Keolor brochure — free. 
Write today. 

COLORCRETE INDUSTRIES, INC 
705 Ontewa_® Holland, Mich 


GARDENCRETE 


etroved tor’Worl’ War'Tt abi Korean ¥ 
WEAVER SCHOOL OF REALESTATE (iat: 


‘eeu wot waste of time or 


‘Training. Send for Beg astro FREE Cattogt 


‘CONTINENTAL SCHOOLS, INC., Dept, 8-12 
4201 South Broséay, Los Angsles 37; California 


Stop being SMUMINY tice 1 vo 


Quickly GAIN 25 LBS. of 
WANDSOME,POWER-PACKED MUSCLES like | did 
Send for these 5 AMAZING PICTURE COURSES 


Send 10¢ for post 


Jowett Institute, Dept. PS-012, 220 Fifth Ave! 


COMPLETE 
BESELER HOME 
DARKROOM! 


tart torright! 6 soya ve rox — and tay 4 tet 


of space in your bathroom, basement or closet becomes aXES AN IDEAL LIFETIME GIFT TOR 
4 fully equipped, modern home darkroom! THE ENTIRE FAMILY ... WRITE FOR FREE BOOKLET 


Jersey 
ie Darkroom” 


i 
ised in thousands of small 
It works 30 simply that 
Peautitul prints the Tst time you ty Ie 
cision enlar ‘everything else you need 
‘ot custom matched equipment. 


make from $3 to $6 an hour 
with the FOLEY SAW FILER 


Ask yourself these three questions: 1. Do 
really want to get ahead faster ?2. How 
can I do it? 3. Am I willing to use my 
spare time? If you answer “Yes” to ques 
tions 1 and 3—then we have a positive 
answer for you on No, 2. Men make 
from $3 to $6 an hour sharpening hand, 
band and circular saws with Foley Saw 
Filers. No experience needed, to turn out 
sharp, smooth-cutting saws with 
automatic machine. Start in spare tis 
no canvassing. 

HERE'S THE WAY TO START 
Read “Money Making Facts”—shows 
you how others have added hundreds or 
thousands of dollars to their incomes in 
this steady, repeat, CASH business. Start 
your own business in your basement or 
garage, no overhead, small investment. 
With Time Payment Plan the Foley can 
more than pay for itself out of profits. | NAME 
Send for “Money Making Facts""—mail | pore 
coupon now. No salesman will call. TTL LLL 


HERE'S PROOF 


Shane 


oe 


Ford Starliner, driven by Karol Miller, races 
across Bonneville Salt Flats. 


Ford Starliner 
sets record of 157.9 m.p.h. 
with Champion spark plugs! 


This is a lot faster than you'd want to drive. But it shows you 
the kind of performance Champion spark plugs deliver. 

‘This was a standard Ford—the kind you can order from your 
dealer. It used gas you can buy at the pump. And it was sparked 
by the plugs—Champions—most dealers recommend for your car. 

Winners of 9 out of 10 major races use Champion spark plugs. 
Twice as many car manufacturers specify them. New Champions 


will make your car perform better (and save money on gasoline), 
too! Put in a set every 10,000 miles! 


ll 
CHAMPION 


A frozen parking-brake cable can some- 
times be freed by applying the parking 
brake with more pressure, in combination 
with the foot brake. This may move the 
cable just enough to unstick it. 


O cr no ow 
Span ius rn 
writ aut 
@ wr vos remove, 
Putt fanaa To cxane 
Exon UNTH CONTACT 
rows ARE Wot Oren 


A tune-up without instruments will keep 
your car running well between major 
servicing jobs. Here's how: 1) remove 
plugs, clean and gap them; 2) crank en- 
gine until points are fully open; 3) set 
points to proper gap; 4) hold finger over 
No. 1 spark-plug hole until you feel com- 


Corrosion at battery terminals can be 
permanently eliminated by sealing the 
terminals under a coating of plastic rub- 
ber. The rubber can be stripped away 
when the terminals must be removed. 


pression, then hold coil cable near block 
and rotate engine until spark jumps; 5) 
check timing mark to see if it lines up 
with pointer; 6) adjust distributor by 
turning it slightly, and repeat spark test 


(step 4) until timing mark is under 
pointer when spark occurs. 


CONTINUED ot 


More Hints from 
the Model Garage 


You can push out dents in doors or body 
panels by placing a deflated football or 
basketball between the body metal as 
shown. Pump up the ball and the dent 
will pop out—sometimes so smoothly 


you'd never know it was there. 


Do You Have an Auto Hint? 
Send It In and Win a Prize 


Have you discovered or devel- 
oped a money-saving short cut for 
making your own auto repairs? Have 
you found an easier way to do a 
difficult job? Got a tip that will 
make driving safer or easier? Or do 
you know someone who has? 

Poputar Scrence will pay a cash 
prize of $15 for every auto-repair 
hint accepted for publication in 
“Hints from the Model Garage.” 

Describe your hint as completely 
as you can in words. Add a pencil 
drawing, or shoot a photo, if you 
feel this will make your idea more 
easily understood. Address your 
entry to Model Garage Editor, 
Poputar Science, 355 Lexington 
Ave., New York 17, N. Y. 
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use a funnel to keep the liquid from 
sloshing around on the cap rim and run- 
ning out of the overflow tube. It’s a good 
idea, too, to clean the pressure cap with 
detergent to keep it working freely. 


EASIER TO. IND. 
DRAIN COCKS. 


Drain cocks will be easier to find if you 
paint the handles and the area around 
them with bright yellow or white paint. 
When it’s time to drain, just shine a 
light in their direction and they'll stand 
out brilliantly. 


WHY IS THE BIGGEST NEWS in ‘61's new-size 
cars Buick’s snappy Special? Styling for one. 
It's got the fullsize Buick’s Clean Look of 
action —and Buick room and ride. This on 
a 112" wheelbase—that nips in and out of tight 
spots like a scooter. 


But the really big news in this beauty is its 
oomph! The Special has twice the pow per 
pound of most compacts . . . 
than many full-size sixes and 
acle explained? 


BUICK'S REVOLUTIONARY ALUMINUM V-8. 
This hot 155 HP Fireball V-8 weighs just 318 
pounds for a .487 horsepower to weight ratio 
—highest in the indust 
Yet for gas savings, iv 
right up there with the 


pow per pound 
—and not perhaps! 


ts. Sports Cars Illustrated magazine has 
cady predicted it will be “the most widely 
copied engine in the next 10 years. 
BUT THERE'S EVEN MORE to the Special's zip. 


It’s Buick's new Aluminum Dual-Path T 


bine Drive® (weight: just 100 pounds) ! Made 
just fora news s the I 1, simplest, 
most compact automatic made. Its “dual path" 


principle is like having two transmissions con- 
tinuously working as a team—one a turbine 
drive for smoothness, the other a direct mec 


ical connection for more go and gas savings. 


IN A NUTSHELL, the Special gives you small 
car pleasure without small car penalty. Why 
not take a Special spin today and prove it for 
yourself? Buick Motor Division—General 
Motors Corporation. 


S sd 


SI 


“Optional at extra cost. 


Captain Bullock jerked his head toward Stan Hicks. 


“Since he worke 


on my car this afternoon, I've lost 


three speeders—engine skips if I go over 50.” 


Gus Puts a Spark in 
the Holiday Season 


By Martin Bunn 


ee HERE goes a dreamboat,” mur- 
mured Stan Hicks as the sleek 
convertible rolled out of the 
Model Garage. 
“The car or girl?” asked Gus Wilson. 
“The—that convertible, Boss. All it 
needed was plug cleaning and new points, 
but I put in a condenser, too.” 
“I know, Stan. It’s all here on Betsy’s 
bill—except one item.” 
“Uh—what’s that, Gus?” 
Gus grinned. “Tender, loving care.” 
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Stan reddened. “Matter of fact, Gus, 
there was something not on the bill. I 
reconnected the rear-seat speaker with 
enough wire so it could be taken out of 
the car for our skating party. I'm going, 
too, so it was on the house.” 
“That's okay. Where will it be?” 
“Burr Pond, from three o'clock till 
after dark. Skating, carol singing, and 
fireside eats. Think I can get away?” 
“On a Saturday Christmas Eve? Sure 
think so, Stan. Should be a quiet day.” 
But Gus was wrong. Business picked 
up briskly after lunch. Gus had to go out 


on a turnpike call. Stan replaced a bad 
wheel bearing for a salesman racing home 
for the holiday. 


HE phone rang just as the salesman 
left. With an anxious eye on the clock 
—it was 2:30—Stan answered. 

“It’s Gus,” said the receiver. “Need a 
fuel pump for this car, and every place 
T’ve tried is either closed or out of that 
model—a WC12. Got one?” 

Stan checked the stockroom, found a 
pump, and trudged sadly back to the 
phone. “Want me to bring it, Boss?” 


“PyCceyr 


The receiver chuckled. “Way up here 
to the interchange? No, Stan. You're 
saved—Trooper Jerry Corcoran spotted 
the stalled car. His relief is leaving the 
police barracks in 15 minutes. Get that 
pump there and go to your party.” 

“Sure will, Boss. Yes, sir!” 

Walking on air, Stan entered the big 
granite State Police barracks. He was 
unprepared for the heavy hand that 
whirled him about. 

“You're Gus Wilson's mechanic, aren't 
you?” demanded a truculent voice. “Been 
trying to raise you on the blower for 10 
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minutes! We have an emergency here!” 

“Yes, sir. I know,” faltered Stan. “Got 
the pump right here—” 

“Pump? What pump? I've got ignition 
trouble. Every car that'll wheel is on the 
road for holiday traffic duty. My own 
won't. Your job—fix it!” 

Belatedly Stan focused on gold bars. 
‘The voice came from a red-faced captain. 
Stan blurted out the tale of Gus's phone 
call and a trooper took the fuel pump 
from him. 


NE minute later, Stan was staring 
woefully at the V-8 in a patrol car. 
“Our shop gets the holiday off,” ex- 
plained a gray-eyed trooper leaning over 


“How's it going? 


it, “This car of Captain Bullock's just 
won't start, and I’m not mechanic enough 
to find the trouble. Look.” 

Distributor cap off, the trooper held 
the high-tension cable from the coil near 
the block, snapped the points open, “Not 
a spark,” he said. “But there's battery 
juice here. Watch.” 

Taking the primary wire off its termi- 
nal on the distributor, he sparked it 
against the block. “First I thought the 
points weren't opening far enough, but 
that’s not the trouble.” 

“Let’s see,” said Stan. With the igni- 
tion still on, he flicked the primary wire 
against its’ own terminal. It sparked 
again. Stan held the points open, again 
touched the wire to its terminal. Again 
it sparked. 

“Passes juice with the points open,” he 
pointed out. “That means the condenser’s 
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shorted. Got any spares in the shop?” 

A drawer labeled “ignition parts” held 
only a pair of points. 

“Might cobble up a fix with that sup- 
pressor condenser off the generator,” sug- 
gested Stan in desperation, “if you don't 
mind radio interference.” 

“I mind!” roared the captain, enter- 
ing in time to hear. “This is police work, 
young fellow. Get a condenser!” 

Wheeling back to the Model Garage, 
Stan prayed he wouldn’t find still an- 
other customer. He got the condenser, 
tore back to the barracks, installed it, 
was thanked with a grunt, and watched 
Captain Bullock roar off as if to a bank 
robbery. It was now 3:30. 


ATER in the evening 
a spruced-up Gus 
drove past Burr Pond on 
his way home from a 
standing date—Christ- 
mas Eve supper at the 
Parkinson farm, The 
+ bonfires were out, but 
two cars remained, snow- 
flakes swirling around 
them. Automatically Gus 
slowed as he saw that 
one car had its hood up 
and the other was a po- 
lice car. 

Stopping a short dis- 
tance away, he could 
make out a girl in the 
convertible, its windows 
shut against the cold. Outside, a slim 
young man faced a burly, loud-voiced, 
apparently angry trooper. As Gus dimmed 
his lights, the officer came over. 

“What do you—oh, Gus Wilson, is it? 
You're just in time.” 

“For what, Captain Bullock?” 

“To make good on what your mechanic 
did to my car.” The officer jerked his 
head toward the young man. “Since he 
put a new condenser in this afternoon, 
T've lost three speeders—engine skips if 
I go over 50. Coming by here, I spotted 
this stalled car. It’s him—seems now he 
can’t get his own car started.” 

“Glad I happened along,” said Gus. 
“Let me talk to Stan a moment.” 

With a grunt, the officer strode off. 
Stan’s face, as he came up to the Model 
Garageman, was a blend of embarrass- 
ment and relief. 


CONTINUED 


Again, Choice ofthe Newest! 


Spark plugs are selected for new-car installation 
only after exhaustive tests covering hundreds 
of thousands of hours. Tests range from heat con- 


ductivity of the insulator design to fouling and ~ 
pre-ignition. Because AC Fire-Rings were best in Ire- ng 
these laboratory and road tests, they were selected 
for o1 equipment on the 1961 Buick Special, 

Oldsmobile F-85, Pontiac Tempest and Chevrolet par. lugs 
Corvair. That's why ACs are on more new cars 


than any other brand. Best for replacement, too. 
They must be the best! 


AC SraK nus BP 
THE ELECTRONICS DIVISION 
OF GENERAL MOTORS 
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“Sure glad it’s you, Boss,” sighed Stan. 

“Tell me about the ‘in’s car,” Gus 
said. “Maybe we can think it out.” 

Stan told of his trip to the barracks, 
of the trooper who had tried to start 
the dead engine. “He thought it was the 
point setting, but it was easy to spot a 
shorted condenser.” 

“But if he thought it was the gap,” 
mused Gus, “maybe he reset it too wide. 
That'll make a_high- 
speed miss. Here—I’ve 
got an ignition kit. Take 
it and check the gap. I'll 
wait.” 


INUTES later, the 
police car roared 
into action and sped 
away. Stan came over to 
Gus, grinning wryly. 
“You got it, Gus. 


Points were way out. 
Should have checked this 
afternoon.” 

“Maybe you and the 
captain were both in a 


Age sites 
France, 


Stan’s grin faded fast. 
“It’s a tough one, Gus. I} 1200 B.C.). 
know it has new points 
properly set, a new con- 
denser, a good coil. So— 
no spark!” 

“Did the radio run 
down the battery too far 
to start in this cold?” 

Stan shook his head. 
“Starter’s got plenty of 
pep. Gus, I’ve just got to 
get it running. Betsy’s 
family is waiting to cele- 
brate Christmas Eve— 
she wants to introduce 
me to them tonight. 
Some introduction, if I } 
can’t get her home in 
her own car without engine trouble!” 

“I think I dig,” said Gus. “Did it run 
all right getting here?” 

“Guess so. I don’t know. She was going 
to pick me up, but that police job made 
me late. I got a ride out.” 

“New points. A hot battery. Stan, did 
she have that radio working with’ the 
ignition on, any time?’ 

“Yeah! How'd you know? She didn’t 
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pered 


THE SAW: The earliest 
saws were of flint and had 
serrated teeth. 
been found on Old Stone 
in southern 
(dating 
100,000 years). Flint saws 
were still in use in the 
Bronze Age (about 3000 to luck, 
But the flint 
saw had the disadvan: 
of any stone cuttin 
Its edge couldn't ta- 
inely enough and so 
wedged into the groove it 
was cutting. The 
bladed copper saw was a 
vast nae etpe ovement and by 
1900 B.C. Egyptian copper 


saws were even being made 
with the familiar pistol- 


grip handles. 
these still had notched 
teeth. The technique we 
use today of raking the 
it all in one direction 


realize there's an accessory position. I 
switched the key over soon as I saw.” 

Gus grinned. “Take the stone in that 
ignition kit and dress the points.” 

“But they're brand new!” 

“Ever hear of blued points, Stan? In 
this cold, circuits have low electrical re- 


ii 


‘sistance. With the ignition on, a heavy 


current went through those points— 
enough to heat them and form a blue 
oxide coating that blocks 


said Stan in 
awe, “if you're right, I'll 
wash your car free.” 
Hustling back, he 
busied himself on the 
convertible. Soon the 
starter whirred and was 
promptly followed by 
the roar of a willing en- 
gine. Stan scurried back 
with the ignition kit. 
“I—uh—didn’t tell her 
it was you, Boss. Just 
said I had to borrow 
some tools. Okay with 
you?” 
“Sure is, Stan. Good 


me have 


back 


“Free car wash, Boss. 
And thanks!” 

The convertible 
skimmed away. Gus 
started his own’ engine, 
but just as he was about 
to pull out, a swelling 
siren froze his throttle 
foot. The police car 
braked hard, neck and 
neck with his own. 

“Seems he’s done it 
this time!” roared Cap- 
tain Bullock. 

“Done what?” 
Gus. 

3 “Fixed it. Runs great 
now. Guess I was a bit 
hasty with the boy.” 

Gus smiled with relief. “He'll under- 
stand, Captain.” 

“Well, I'll go easier on him next time. 
As for you, Gus Wilson, T've got just two 
words to say to you.” 

“T'm listening.’ 

The captain grinned like Saint Nick 
himself. 

“Merry Christmas!” he roared. 


thin- 


However 


asked 


If your spirit is wheeling... 


RIDE A 6 


HARLEY-DAVIDSON 


‘areas DUO-GLIDE 


Hitch your wagon to a new Duo-Glide and 
get that wheeling feeling. Like riding a cloud 
— the way its deep -chested OHV engine flat- 
tens out hills .. . digs out for passing . 


Put yourself on your own personal “cloud” 
at your Harley-Davidson dealer, New Astro- 
Flite-styled Duo-Glides come in standard FL 
and super-powered FLH models, Or mail 
coupon for this colorful folder. 


‘High School Course 


at Home 


ea 
erent ere east 
Ne eblantie: "owe enne oom 


‘Dept. 1946, 


HIGH WAGES! 


High wases can be yours as an Operating Engineer of 


dian ‘available: VETERANS: Auk about G-t. Beneate 
Booking NOW tor December and January classes 
Write TODAY for FREE School Catal 
no obligation, to 
NATIONAL SCHOOL of 
HEAVY EQUIPMENT OPERATION 
. Drawer 8415, Charlotte, N. C. 
P. 0. Drawer 45272, Los Angeles, Cal. 


Seleet ny ome of the 15, Modern 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS’ TIME 


B.S, Degree Cours 
Electroni¢ Engineering 
Electrical Engineer 


Diplome Courses: 
1D RADIO-TELEVISION 
Plus Color TECHNICIAN 


HEALD egies College 
‘em Mest at Post, Dept P5-1260 Fun Freacisce, Caliterate 
NAME 
STREET 
cry. 
STATE 


PERFORMS WITH EASE! 


TT? = 
= power hydraulic controls 


lift and lower snow plows automatically! 


MONARCH ROAD MACHINERY COMPANY 


101 Michigan St, NE. Grand Rapids 3, Mienaan, USA, 


REVOLUTIONARY NEW 
DESIGN SAVES YOU $20 TO $40 


NEVER BEFORE 

POSSIBLE AT 

SO LOW A PRICE ™ 
(shipped complete as shown) 


SOLD DIRECT FROM FACTORY 


ts pending on revolutionary new. engin 
ments make this bargain possible. fi 


19 and gh 
‘quorantee it unconditionally for fen years. 
SEE THESE QUALITY FEATURES 
All cast iron and 
cutter head + Hordened and ground knives * 
fision ground cast iron tebles* Rugged 
bose '« Table depth adjustable 0” to 3p” » Cost fence 
‘ection com lock 
full size—22" 
Order By Mail — Sold Direct From Factory to You 
[oun sore vean] , SEND 312-95 CHECK OR Mo 
SENT C.0.0. WITH $3.00 DEPOSIT 
iy sotisfied after ten days return for 
fund.) Shipped express colle 


AMERICAN MACHINE & TOOL CO., INC. 


ROYERSFORD 8, PENNSYLVANIA 
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engineering degree — 
in only 27 months 


Realize your dream of becoming a graduate engineer. Then pro- 
‘motion wil not pass you by. Share rewards awaiting college 
gher income . ... rapid advancement. Important 

tate campus to interview seniors, Founded 1884. 
Degree in 27 months in Electrical Engi 

ics or Power major), Mechanical, Civil, Aero- 
I Engincering. In 86 Months a B.S. in Busi- 
IT Business, Accounting, Motor 

). For earnest, capable students. 


Bachelor of 

neering (Electro 

‘nautical, Chemi 
As 


Small’ classes. 
new and modernized buildings, labs, 
Year-round operation. Eater Jan., Mar, July 

farthy, Director of Admissions, for 
Cataiog and Career Book. 


my TRI- -STATE COLLEGE 


5120 College Avenue 


Angola, Indiana 


amazing d-minute demonstration hat 

‘on sight. Big, repeat business. Pull. oF ¥ 

‘ime. America's Bigkert Selection of Shoos for 
all the family, Free outfit given. No investment 
‘ever. Write today. 


ORTHO-VENT Shoe Co., hee 


4012 Brond Rood Solem, 


BRAND NEW 


25 H.P. ENGINE $97.50 


Gvnmt. Surplus List $376.00 


ESSE RADIO COMPANY 
Dept. PS-4, 42 W. South St., Inotanapolis 25, Indians 


Repair 


HYDRAULIC JACKS 


an; 
EARN UP TO $5 AN HouR! 4 
IN YOUR OWN BUSINESS 9g —~ 


‘THESE BASIC MANUALS CAN 
BE YOUR KEY TO SUCCE: 


Wi f FOUDeR Me p-r24No FREE BONUS 


INSTITUTE OF HYDRAULIC JACK REPAIR 
Bo: 


. BOX SO + BLOOMFIELD, M. J. 
dp eorneretmnes nseeel 


‘Schoo! Licensed by Ms: Board of Kaccation 


TINY RADIO PLAYS FOR 10 YEARS! 


SEND ONLY som fo 


LEARN “SLEEP! 
ay? Ee Pace ae 
AO WESTERN HAIG 


fetordet, Free catalog lots ever 200 umereal 
-12 CALIBER 
SPECIAL FHOTORY 
90 
USES POWDER CHARGE 


tapes, records, equipment for slep-learning & 
‘This amall bore gun shoots 12 col 


Send $3 to: 
HAIG MEG. CO., Box 40-8, Son Gabriel, Colif 


MAKE MONEY? (//77A alate 


METAL CASTING SET 


ach sce Complete re 
maid, Many othe 
{free ist with ench order. 


en HAND CASTING SET 


THREE FIGURE MOLDS 
ONLY $3.00 EACH 


coNreD. 
TERS 


No. sos 


Hasler. Flag. 
Ofer’ Chandine 


No. 6000 — UNION 
INFANTRY 


CASTING METAL 
26 les about 1% 
itm) "omy $2.00 


sf sleeman will call: Send for 
DURACLEAN COMPANY 
mn Bldg, 


(0-180 Duracien yeertield, 


59 


PE =| WOU siti 
wonmacrn va : en ~HE-MAN! 


with 


MINIATURE BALL BEARINGS 


TUS, 
ans AISI se.. mew'Yorn 8, 


GEARS 


PN Sp me sarortee thrust 


Searinus. fexTbie sous 


Send fer Complete Catalog No. 220 
CHICAGOGEAR Ws 


1 Chech G Money Order Am 
ADDRESS: Dept. PS.2 
—Ew 
HampsHine oa. BEARINGS, INC 


that GAG 
VOICE : 


Don't you often dream of being able to command i 
sttantign when you speak Wouldn't ibe wonderful to hx 
Woive that RINGS WiTlt AUTH AND ASSURANCE 
inntead of focling that your. voice is bottled, up ins 


‘ALL Famous 
seanos! [J FARM 
TRUCK 


Science has demgnstrated that VOICE is one of the 
of PERSONALIT: 
gene Feuchtinger has the amazing method for removing 


HEADQUARTERS tor ALL SPORT CAR TIRE SiZES 
FREE - SEND FOR YOUR FREE CATALOG» FREE! 
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LEARN TO EARN 


HIGH WAGES 


AS A HEAVY EQUIPMENT OPERATOR! = 


Secure @ high paying future in the 
exciting construction industry toda 


cranes, back hoes, scraper: 
graders on our actual construc 
projects ! 
© ONLY CONTRACTOR OWNED AND OPER- 
ATED SCHOOL IN WORLD @ ASSOCIATE 
MEMBER ASSOCIATED GENERAL CONTRAC. 
TORS @ MODERN EQUIPMENT © V. A. 
APPROVED FOR G. |. TRAINING ® BUDGET 
PAY PLAN AVAILABLE 

wat roour 


WESTERN NATIONAL fea 
ane 


Dept. Fat 
Weiser, 


ADDING MACHINE 2a 


ee 


4 e 


TOM THUMB P. 0. br S48 Oot D2, Pious Pa 


ecks st Toledo for a | 


Be a TYPEWRITER 
REPAIRMAN 


Earn while you train AT HOME 
Dig, Opportuaities Toomling “mult 


writers easily 
Clearly iitustrated lessons. 'R 
S-aaemblien, complete pro 


pele 
Sto For FREE BooK—cet vita G 


Selection guide of 
Christmas Gifts 
for Sportsmen 


BES 


SPSenp 


Save time, save money with this 12-page 
catalog of famous Mossberg sporting firearms. 
Make your selection easily, comfortably; then 
see your Mossberg dealer. 

Best way toa happy gift selection. And for 
your own Christmas gift, it’s a helpful guide 
to those wondering what to give you. 


©. F. Mossberg & Sons, 
6512 St. John St. 
SIRS: Please send catalog of Christmas gift suggestio 


NAME 


STREET. 


cry. 


stati 


Elmer's Glue-Al 
easy to use. No muss, no 


Handy, 


S. Orie 


fast, c 


self-addressed enve 
for fi py of "Elmer's 
ide To Good Gluing”. 16 
of gluing hints and 
tips. Borden Company, 350 
MadisonAve...Dept.PS120, 
New York 17, N.Y, 


ADDRESS. 
city ZONE 


OLSON RADIO 


CORPORATION 


115 5. For Akron 8, Ohio 


PLAY RIGHT AWAY! 


Even If You Don't Kn‘ 


ENGINEERING 
SCIENCE 


DEGREE IN 
27 or 36 MOS. 


r 


INDIANA TECHNICAL COLLEGE 


| 120. Washington Boulevard, Fort Wayne 2, Indione | 
Please send me free information on Bachelor's Degree Pro- 

[crams in Engineering and Selence as checked below: | 

Tc Aeronautica! Engineering (Mechanical Engineering | 

| GChemical Engineering CO Metaltursical Engineering | 
Bi civil Engineering Physics 

|G xtectrical Engineering B Chemistry 

| GBlectronie Engineering CO Mathematics 


| nome. 


Bf roruian science pecenses 1900 


MOTORISTS, 
BOAT OWNERS AND 
Gift Shoppers 
STOP GOING IN CIRCLES 
AS SOON AS THEY SEE 


‘$6.95 and $7.50 


‘At Landing Auto Accessory, 
‘and Other Stores 


ee 


trated law book, 


E copy of i 
how 


foventeat ioeniniy terme, Write for FREE faw training, book tod, 


Blackstone School of Law, 307 N. Michigan Ave. 


Founded 1890 Dept. 129, Chicago 1, Illinois. 


EARN FIBERGLASSING 
at Home in Spare Time 


Interstate's complete hor Fabrico- 


NIERSTATE TRAIN 
Dept. €-2, Portlond 1 


DIAL TELEPHONE $8.95! 


<p Gov't surplus-factory reconditioned. 


Standard type with coil cord, com: 

plete with wire, fully guaranteed. 
Add $2.00 if plug is required. Write for list, 
Shipments F.0.B. 


SURPLUS SAVING CENTER 


“$10,784 


IN ONE 


JETS for CHRISTMAS 


Not Just for Stamp Collectors—altho’ they'll love ‘em. 
But anyone interested in the historic development of the 
ie will be thrilled with these potentially 


Start yourselt. or a friend on the way to a fascinating, 


ihniling hobby that keeps growing in excitement as time 
‘i 


Money back if not completely 
Other First Days on request. 


K. M. Walsh 


Shrinks Hemorrhoids 
New Way Without Surgery 


Stops Itch—- Relieves Pain I 05 0 


Fer ks mat time science has found a gross in single 
new healing substance with the astonishing 
ability to shrink hemorrhotds and to relieve | MONTH 
pain — without surgery. A z 
In case after case, while gently relieving in my own business (Ff 
pain, actual reduction (shrinkage) took place. — — 
Most amazing of all—results were so 4 
thorough that sufferers made astonishing i 
statements like “Piles have ceased to be a 


Some make more, some less; 


F.E.DORAN 
reports: 


Start your own business! 


Dreher Here's YOUR chance to start a i 

e secret is a new healing substanc mack} a money-making, year 
CHeebaseO totem heting atytance | Fouad bntmee Sour out td make he coe 
research institute, you've dreamed about. 

This substance is now available in sup- G. R. Adcock took in $102 in one day. O. W. Hare 
pository or ointment form under the name landed a $750 hotel job. J. S. Corbit grossed $279.50 
Preparation H®, Ask for it at all drug his first month. Homes, hotels, offices, clubs, offer you 
counters, | big profit possibilities. Auto upholstering also. 


TELESCOPE 
25X-45X-75X 


75 POWER si 


ture on customers’ premises. No hauling, no hi 
rents, Supplies inexpensive; you operate from your 
‘own home. What you take in is mostly profit. 
If you want to be your own boss—free from lay-offs 
and strikes, we will help you to start and succeed. 
This is not @ lease proposition. Y. 
the machine, you work when and 
here you pledge and all the money 
Jou tal ‘your own. 


$3.98 NO SHOP OR OFFICE NECESSARY « You clean furni 


entrEnion ‘Cory Bop, eee, 


Without obligation rush your 
about how I ean atart my own p 
le electric Upholstery Cloaning 


RTS will train you 
nd "when you ‘orad 


Excitement! Security! Good Pay! 


CRIME DETECTION 


LEAN AT HOME SPARE TRE“STAR NOW! 
Peek eroctend 
Suncare cea 


with TOP PAY! 


ig Construction Equipment 
onal Qualification Form Today 


You can be one of America’s high-pay operators of slant 
Gerth moving equipment! Road Duliding, irrigation, leveling 
Bolling erwetion and. other exciting felds. Learn the: SUE 
WAY by DOING!" Operate our bulldosers, draglines, cranes, 
Dack-hoes, scrapers, graders, etc. Practical residence courses 
or. 220 to 440 hours (depending on equipment ‘chosea) ive 
You the actual practice you need. You work with experts Who 
thow pou how. Machines of major makes used. Budget Plan 
Sallable: "ASK about OI benefits 

Others do it, s0 can you! Act Write for free details 
and’ personal’ checkup torm (oe obligation)! 


NATIONAL SCHOOLS OF CONSTRUCTION, Inc. 
10852 W. Wisconsin Ave., P. 0. Box 182, Dept. § 
Milwaukee 13, Wisconsin 


Smee esate rere ett 
Ficet"Hundreda of Identiteation Bureaas employ 
es =, trained in Roar printings poe 

7, handwriting MlentiBeation: Are 

FREE 


TcA.S. training State 
eal: ‘Rests Coupon 
"A Correspondence School Founded i 1916 
(STITUTE OF APPLIED SCIENCE, Dept. 1369 
720 sunnyside Avenue, Chicape 40, 
KEE! 


63 


$1 BRINGS YOU $18 


DrGrabow 


Pre-Smoked 


PIPES 


REPRESENTATIVES IN YOUR AREA URGE? 


~ Only Dr. Grabow pipes wor ome 
are mechanically pre- 

\ smoked with fine 
tobacco. Need no 


breaking - in. 


Sweet and cool 
( from the 
first puff. : 
. Viscount 
5 
Others to 510, 
Imported Briar 


For Free Booklet Write: 
Dr. Grabow Pre-Smoked 
Pipes Greensboro, N.C. 


MY SPARE TIME HOBBY . 
MAKES ME 


$5° an hour 
CASH PROFIT « 


—Grover Squires 


<> START YOUR OWN SPARE TIME BUSINESS | 

| 
with your own ee 

a Sting sam, hives, scissors, hates, lawn mower | 


ee edges. Your Own Cash 
ZR tmeeaoarems ELECTRIC WELD - BRAZE & CUT 


core 
Plates Like New "=~ 
DENT-FIX DENTAL PRODUCTS, Dept. 144, Box 674, Kensos City 41, Me. 


an start your 


| Address. 
+ City, _ 
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FLORIDA’S 


BARGAIN HOMESITE VALUE 
Only $1Q5 8 


No Down Payment 
Pa 


Wirta for FREE 24 poge bool 

Sr Bhaos, somos) 
Mtlonrs, 

mex pet Belleview, Florida 


“Sar = aMonth 


MUSCLE BUILDING 
INFORMATION 
Sensational New Methods 


Less Time—Less Effor!—Better results 
J BODY-TONE, fox 638-£, Novth Mi 


Such tools, that are hard-to 
find or not available else- 
where, increase the scope of 
the projects that can be made 
in the workshop. 

You will also be interested 
in our line of fine woodwork- 
ers’ tools made by Marples of 
Sheffield—chisels, wood turn- 
ing tools, wood carving tools 
and other Sheffield steel 
edge tools. 


Send 10c coin or stamps 
[deductible on first order) 


for 16 page catalog No. PS 


WOODCRAFT SUPPLY 
COMPANY sestn' 


FLETONG 


Train in the 


new shop-labs of afl Tey, 
the world famous 218M 8 il 


COYNE 


ELECTRICAL SCHOOL 
ona quarter of a million dollars worth 
of equipment or learn at home in your 
spare time with Coyne’s modern tele- 
vision training. 


Use this coupon to get our FREE BOOK 
“GUIDE TO CAREERS” 


| 

COYNE ELECTRICAL SCHOOL training training | 
1501 W. Congress Phwy. L_Jat Coyne LJ athome | 
Dept. of Electronics 3K, Chicago 7, Ill. 1 
OC oo | 
ADDRESS. H 
cry. 1 
alte mod ther sche, we do m t 
Speen 4 


7 You can make money tn 
[laud PLASTI-FORM 
ST ME » WATCH 


\ turns Kitchen Table into 
‘Manufacturing Plant! REPAIR 


Learn at home the low cost Sweazey Way 


Watch repairing pays up to $6 an hour. part time watch makers 
Teport on surver. Unique sna madera tr: ome ptudy Bye 


oath. Diploma ‘awarded “fyee gamipi lesion and opportunit? 

Seok tive aif face "Wate 
: \ CHICAGO ‘SCHO! “WATCHMAKING 
CAMINATES UPABRICATES AS SCION CF | wafen canted 


MOULDS - PLATES « ENCASES Perouse Aveo S Eee 
FLECTRIFY = "SAYER PIANOS 
PUMP ORGAN 
YOU CAN QUICKLY END TIRESOME FOOT-| 
With a Compact Low-Cost Lee Silent Suction Unit 


{AST TO INSTALL 
FULLY GUARANTEED 


LEAR UPHO LSTERY | 
EARN 


PLASTI-FORM CO. Sint rem MORE 


‘Today. 
Lphottry Trades Sehcl, Dope WK-I6I2, 72 Brotnay, New York 3, Wo. 


GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


You do no drilling, pay no taxes, may realize a 
King-size profit without gver leaving home, Write 
for free map and Literatu: 

AMERICAN OIL scours, Dept 
8350 Santa Monica Biv os Angeles 46, Colif. 


RUPTURED? 


TEST THIS TRUSS FREE FOR 30 DAYS 
Wear a Web for strong 

ating relief of reduce toga 

rupture. 1f not satisfied after 30-day 

{Fal purchase price refunded in full 

Write tow for free book onrupture cures 


WEB TRUSS Co. Dept. PS-12, Hagerstown, Md. 


When Writing to Advertisers 
Please Mention Popular ence 


CAREER IN ELECTRONICS? 


Send for FREE BROCHURE 
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$2295 ‘iP DIRECT FROM MILL 


YOU SAVE the items which help make today’s buildin 
cost. expe high labor cost, contractor's profit, an 
Overhead, insurance, architect's’ fees. Cut-to-Fit_ eli 

Hes usjal lumber ‘and material waste, also costly mia. 

es, Anyone can assembie. Simple, easy-to-lollow 
Plans furnished and each part numbered: Complete with 
AI lumber, roofing, nails, glass, hardware, paint, doors, 
indows." Freight paid.” Low-cost building plans old 
separately if desired, 57 Homes and Floor 


E <=. ‘5 EASY PAY PLANS 
ES 


COLOR CATALOG 


get into operating or repairing 


EARTH MOVING “EQUIPMENT 


TECHNICAL INSTITUTE 


Attn.: 8.0. Hutch, Box 368, Braldwood. it 


Mir SALES OUTFIT THAT STARTS 
EE tic'swor ausiness ror You 
Wu Peed Yetay Get thy ota wpatrder 


‘oe 
women, “Maks $10 ‘0 87, 
‘uch be Ba0 mom jt ina 


Hoven Su. Ch Wa 


EXQUISITE $1.50 PRECISION MODEL PLUS 35 CATALOG 
FOR $1! To introduce collectors to sharply detailed replicas trom 
Government blueprints... Sherman tank plus catalog. Send $1 to 
AUTHENTICAST, LTD., 7959 77th Avenue, Glendale 27, 1. 


" launching—car- 


rier sounds —: — trains — household — 
lustry. More than 13 classifications; over 1500 
I-life sound effects. See your dealer or send 25¢ for 
talogs containing more than 250 record eset 

lit. 


HI-FI SOUND EFFECTS 


Newest sounds — airplanes — DCB — Electra 


— 
ELECTRONICS CATALOG 610 


From the world's leading supplier of 
electronics and stereo hi-fi equipment’ 


OUR 40TH YEAR 
The biggest and best catalog in our his- 
tory, featuring the latest equipment from all 
major manufacturers at prices that can't be 
beat anywhere. 
HUNDREDS OF EXCLUSIVE 
LAFAYETTE FINE-QUALITY ITEMS 
AVAILABLE IN THIS CATALOG ONLY 
The “complete shopping, center" for. the 
phile, hobbyist, technician, student, engines 
serviceman and dealer. ‘the coupon tod: 
for your free copy. 
LAFAYETTE LOCATIONS 


JAMAICA + BRONX «NEW YORK CITY 
NEWARK + PLAINFIELD + PARAMUS + BOSTON 
Lafayette Electronics Dept. KL6 


P.O. Box 190 
Jamaica 31, N.Y. 
‘Send me the FREE 324-pg. 1961 cati 


Name, a 


Says Freeman J. Jett 
Oklohome City, Okla 
take back the ‘mc 
Rave 'a' ice tittle 


up. in any 
hone anil ft haa alrendy paid for itself, 


Mii 3875-100% ¢0 YOUR INCOME with ensy 
time earings, Cash ino nation Wido 

Earn Extra Money RIGHT AWAY! All 

Special Tools, Supplies Furnished FRE} 


Age, education, 


aC 
a gtd nts Sed oso 
suey esa Meas ble sopra ft 
meatal 


6 


MAIL COUPON FOR FREE BOOK 
OFEssionar” For a future as your own boss or in a high-pay 
PROFESSIONAL job, write now for FREE. illustrated ‘book! 
‘Oniy ‘school of its kind. Lic. State of NJ 

Accredited _ NHSC. 
Approved (Div. Tech. Home Study 
Dept. 212. 150 Park Ave., E. Rutherford, N.J. 
—— MAIL COUPON Now! 


150 Park Avenue, E, Rutherford, N.J. 
send Free Illustrated Book’ without obliga 


(Print here) 


| ‘City. 
| O'Greck it Veteran (No salesman 


LoS LSS et 


FOR INDUSTRY OR HOMECRAFT 


8" TILT ARBOR SAW 


BUY DIRECT FROM 
FACTORY 


BLADE TILTS » TABLE 7 
REMAINS LEVEL = 


Heavy duty all cast iron 
and. steel construction. 
Precision ground cast 
iron table. Price includes 

iron mitre 


Test blade 
‘motor, Does everything same as saws costing five times 
35 much—cross cuts, rips, bevels, mitres 

Compound angles. Adjustable depth ot cut; O° to-2 
SPECIAL BARGAIN—This saw is our 1960 model. Brand 
e Sealed cartons. Sold and 


ym factory to you at a fantastic I 


has features of mac asting 
‘480,000 now out working—winning 


MONEY-BACK GUARANTEE 
Toy ths famous saw 10 days. not 
WY REASON—return for imim 


letely delighted 
fe refund. 
$2. 


anne | 


We reserve right to refund monk 
|. Avoid diappointment. Order 


I ps MACHINE & TOOL CO. I 
ROYERSFORD 8, PA. 
a 


.22 Cal. Automatic Repeater 


Mechanically Inclined 
Men to Qualify for 


BIG PAY JOBS 


AND SPECIAL FACTORY 
TRAINING IN DIESEL 


“We need qualified repairmen, operators, mechanics 

OW!" , say Diesel Manufacturers, Highway Bulld- 
ers, Truick Line Operators in every corner of America. 
Gan you quality for, these Mish Pay Jobs2 We can 
help you! Interstate’s Gen: 


¥ placement service for 
trainees. ‘Don't walt. Men are needed NO 


__Get the Facts Today! 
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‘friends, stores or by mailorder. Famous wor 
phic eee jou how to find thou 
Stun enticimporta for full orgparetime bas 
(o pocket profits in advance on for— 

lta PRE] 


Dept. €:24C, LOS ANGELES 24, CALIFORNIA 


H -fi! Yes-No? 


Now! Two amazing test records! 
Developed by the editors and electronics 
engineers of Popular Scit ;e Monthly. 

A pair of Hi-Fi tools that no Hi-Fi fan can 
afford to be without—completely different 33% 
Lp. test Records! 


° 
Each record serves its own purpose... 
Test Record Vol. 1, “Testing with Sine Wave 
Frequencies,” uses electronically produced tones 
to analyze each component in your hi-fi set. 


Here are just a few of the features: 

Tune speaker enclosures just right —by car 
Discover how quiet or noisy a turntable is 
Show up worn stylus or poor tone arm 

© Challenges you to name common sound effects 
Test Record Vol. 2, “The True Sounds of 
Musical Tones,” consists entirely of life-like 
tones of the actual instruments of a symphony 
orchestra—employed in a unique way to let you 
hear how your set gives out with real music. 
Here are just a few of the features: 


© Check transient response and dynamic range 
© Explore the personality of orchestral instru- 
ments 


© Test bass response with actual music 
© Shows how the high frequencies give realism 
to music 


Avoid Disappointment when You 
build or buy new equipment 


Magazine Services, Inc. Department R-1260 
J 382 Lexington Avenue, New York 17, N. ¥. 
Please send me, postage free, and fully guaran- 
teed, the Popular Science Hi-Fi Test Records | 
J checked below. Check or money order is en- f 
closed. H 
1 $3.50 for Vol. 1 
|G $3.50 for Vol. 2 
1 $6.00 for both Vol. 1 and 2 
1G $10.00 for2 sets Vol, 1 and 2 
I Name 
| Adares: 


Ltity Zone & stat 


ty, Zone & State | 


DIO JUST CLIP T! 


Fill in your name and address. Receive giant new 


SHACK FREE 2202205... 


Br, plus every new issue eee 
io wi iiks This 


a fee ke RADIO. SHACK, Dept. 60M4 
730 Commonwealth Ave., Boston 17, Mass. 
YES! Without obligation mail free cotalogs for full yeor. 


eae Tronsister Pocket 
ae Radio only $8.88 


th 


State. 


mou TagOR FIREPLACE ‘MAGIC MAIL PLAN 
that comes with this Little Machine 
CAN MAKE Lng *52° AN HOUR 


Wit voday for free fact about the 


‘cash in every envelope 


‘No ae or selling 


‘art Apowteard 
annem Lectin co 
Chieage: 


1512 Jarvis, 


ADD TO YOUR INCOME 
Learn at Home to Fix 
APPLIANCES 
Ec Cherge, 
o 


FREE 
SAMPLE 
LESSON 


Buy ACCORDIONS! SAVE 
DIRECT a 10 7 eee ees | bese 
Importer- E | Dy resMatis Ceres! Sear 

z\ a erly 
to-You €:} k ‘Supan for Pree Color Catalogs and Dire 
mee et lemporter tor Youprices! Weritstodayi 


AConomize » Gasoline 


dca -Mizer 


Ac sranx ruc ‘8% _twe ELECTRONICS DIVISION OF GENERAL worORS 


‘At Your Nearby 
Service Stetion, garage 


‘of General Motors, 
Dealer 


Hf you take 


Color Pix 


8mm - 16mm - 35mm 127 * 120 + 620 


You must get our MONEY SAVING 


Free Catalog 


Listing all popstar KODAK and ANSCO Film 
Type and Sizes . . . WRITE TODAY! 


SOLA R CINE PRODUCTS, Inc. 


ae 4247 S. Kedzie» Chicago 32, 


KEEP YOUR... re! Ce HI-comp 


AIR GUNS 
‘AND 
POWERFUL 


ar lection i x 
Largest Selection in the Worl!’ Cos GUNS 


Single Shot & Repeaters 


‘Unequalted value! Low price! 
Amorica’s Snert tractor. Rug 
igedly bullt. Hany to operate, 


0% more 
than ord 


Experts say that “America needs 
100,000. auto mechanics and” 25,000 
fepair shops.” Good. jobs everywhere. 
Steady "work. High pay plus oppor- 
funy’ 60"e6, in busines rat 
wome. Earn money. 

learn. Mechanic oe 
struments sent. Diesel of Body Re- 
Duilding ‘lessons included. Pacts are 
free. Be sure to mail coupon tod. 


COMMERCIAL TRADES INSTITUTE 
| SSO" GRtENLEAP ave." GHICAGO 26, 11. 


| Nom 
| Adee 
Line _ 
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ELEPHONES 
MODERN CRADLE STYLE 


Genuine telephone company phones, 
fonditioned, {deal for Inter-House. Hox 
forBarn. Gitice. to Shipping, Hoot 
Battery’ operated. Guaranteed, “Also, 
Byte. Felenhones for 


aa Mh ‘Telephc Siateriols'and'S i 


TELEPHONE DEPT. P5-610, 1760 Lunt Av 
“America’s Largest Independent Telephone 


h 3, 193 
1B60"(74 stat. 208) of Popul 


1, Monthly, 


lished monthly at New York, N.Y., for October 1, 1960, 
addresses ‘of the. publ aginst 
Selonce 


Publishing 
Inc., "355, Lexington Avenue, New York 17, 
Sera oh Popalat Science Publishing, Company. Tac 
paay, 45 Wall Street, New York 5,'N 
Me. Round Hill Road, G 
Round” Hill ¢ 
Capen, Capes 


Marguerite 
Robert. D. 
Nore 


en Roady 
“49 Woodbine, Larck 
12 Overlook Drive, 

n Buren, Grosset Road, Riversid 
3, The know ort 


bondholders, 


rity holders, owning or holding 1 percent or ma 
Amount of bonds, mortwages or other securities are 
‘. Paragraphs "2 and ade, in cases” where. 
stockholder oF security holder appears upon the books of 
y other fiduelary relation, the 


eof the 
80 


nder which stockholders and security hold- 
em who do not appear upon the books of the a 
trustees, hold stock and securities in a capacity other 


by the act of Ju 1960 to be includ 
regardless of frequency of issue.) 1,281,000, 
(signed) Eugene S. Diiffield, President 

Sworn to and subscribed before me this 29th day of 
September, 1960. Esther Eyl Talbert, Notaty Public, State 
of New York No. 6475. Qualified in Kings Co, Cert. 
Bled in New York Co, Commission expires March 30, 1963. 


MEN PAST 40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Neryousness, Tiredness. 

If you have these, troubles, particularly bladder 
trouble, then your condition may’ be traced to Glandular 
Inflammation”... . a constitutional disease. Neglect of 
his condition ‘often lends to premature old age and 

sometimes incurable malignancy. 

‘The Excelsior Medical Clinic has a New 
that elle how, thousands of men have been suscentaliy 
treated here at Excelsior Springs for Glandular Inflam- 
ation by “NON-SURGICAL Methods, They found sooth- 

anda new outlook in the future of life. 
\Pree Book may’ prove of uimost importance in 
your ite Today. There ls no obligation. 


Excelsior Medical Clinic Dept. 86229 Excelsior Spgs., Mo. 


INTO ELECTRONICS 


SE pee Bost Plans 

Patterns 
Frame Kits 
Pre. 


REE FREIGHT — 
CRAIG. CRAFT. Tonawa Tonawanda 1M, N. ¥. 


(dese ry 
4 low Made Easy! gee course 


PROVEN, IN OVER. A, BILLION 
MILES OF SERVICE 


WARN MFG. CO... Inc. 
Riverton Bex 6oei-6 
Seattle 68" Wash 


WARN HUBS 


‘Superior’s New Model 70 UTILITY TESTER® 
FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS - AUTOMOBILES - TV TUBES 


As an electrical trouble shooter the Model 70: 
——2 


at lost a new modern, low priced 
electric foot warmer that will keep you 
healthy, happy and comfortable. 


HELP PREVENT ELFCIRO-MAF 


COLDS WITH 


W 


RING 


ee RSS| 


Get your copy of amazing new booklet 


“HOW TO MAKE MONEY THROUGH 
CLASSIFIED ADVERTISING.” 


Cash in on the millions of dollars spent every 
year for products and services sold by mail. Mail 
order businesses have been reaping large profits 
through effective advertising. More often than 
not, this includes Classified. 

Whether you're a beginner running a business 
from your living room, or an established mail 
order firm, you should read this important book- 
let and find out: 

What to sell 

Where to advertise 
How to analyze results 
How to write your ad 
How to handle inquiries 

This booklet covers in detail the facts about 
low-cost, business-producing classified ads, and 
how they can produce results for you. Printing, 
Pipes & Tobacco, Stamps & Coins, Automotive 
Accessories, Magic Tricks and Sporting Goods 
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/ 


feos 
Ey 


HOW TO 
MAKE MONEY 
THROUGH 

CLASSIFIED. 


are just a few of the products and 
services that can bring you extra 
from an investment of as 
as $20.70 for an average 
ine ad in thé 


ADVERTISING 


if mail order irarwvan sesener | 
ons you, learn how i 
even your present retail busin 
may be ripe for mail order sales. Send for this 
fabulous booklet ke Money Through 
Classified Advertising,” TODAY 
Only 10¢ to cover postage and handling will 
get this booklet in the mail to you Now. 
Don't delay—send 10¢ (coin or stamps) to: 


0.K. KELLY, CLASSIFIED ADVERTISING MANAGER, DEPT. P12, 


POPULAR SCIENCE 


355 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


everyone does at well, but T.N. CODY, 


MAKE EXTRA CA teho started a business of his otcm, reporters 
SHARPENING LAWN MOWERS THE MODERN WAY For 12 months I’ve averaged 


Start your own shop! Fall 
ar spare times fare ony 
Sls tng str time 
Sverage 45.00 ber hour 
Hany mowers need sharp 
tring mith MODERN'S 
Ertra’ Heavy uty LAWN 
MOWER SHARPENER AND 
BED KNIFE GRINDER you 
have © machines. In one 
Aivogeratins are done a - ; 
fuickly ang easily. tos —mos r profit for me 
make money from the start. Bios SSP 
Waite fr free details 


Many men have discovered how to be independent, 

to be free of layos 

more than $200 

nation grossed $44,000 their second y 

says, "I netted $133 in one B-hour day. 
How much you make depends largely on you, You 


MEN WANTED = need no apecial aki, no large investment, Start 


NO SHOP NECESSARY » Our Electric Deterger shame 
th a future — learn AUTO DIESEL carpets right on floor—removes dirt and 
ies in our shops. You MECHANICS to show their natural color and 
cl on rel equipment Eon beauty. So efficient and safe it in used by largeot 
‘le you Inern-—'Mony of cor groduetes We fer be be pes gece 
perenee Recon Dey eed nag AUTO-DIESEL Sotice Thi i 


CHORD ORGANS: 


first week. A father-son combi- 
.H, Lemon 


propositio 
nthe machine, you work 


SAVE | 


‘about your RUG DETERG! 
how I can start my own permanent, 
table business, 


jan Corp. 
io,eheaar 22 


Compe wt Lapa ar Acute bing 
ok car reap turing eo 
fe elo lertucton Urge tacion t ew 
htm We beet 9 


Colorcrete 
Can Earn 
High Incomes 


PART 


ASTRONOMICAL Tevescore 


DINSMORE 

bg. 2: le brily wf feouitying buildings by Clare io businee 
p38 woasee : 
zs8 sZt GOLD SILVER 
EES (A iewatea, precision introment—de- 

5 

8 
Tang | rime sao tnomsnce 39s 
08 | Fr ccciy compares torover 31 Yes salsa DOETAINS 
Me wie a S72 Ottowe Ae., Helland Bich 


DETROIT 


REPORT 


By Ken Fermoyle PS Detroit Editor 


Aluminum Sixes? Mum’s the Word 


HRYSLER isn’t saying much about 

it, but one of every ten 1961 slant- 
six engines will have a die-cast alumi- 
num block. They look like, and have the 
same specifications as, those cast from 
gray iron, But they’re more than 100 
pounds lighter. 

The blocks use cast-iron cylinder 
liners. Heads and manifolds are also 
made of iron—for now. Ultimately, engi- 
neers hope to pare costs so that head 
castings can be aluminum, too. Their 


ir change on Fords. 
‘The tricky, spring-loaded cam arrange- 
ment, designed to maintain zero lash in 
the valve train of 1961 six-cylinder 
engines, fell by the wayside at the last 
minute. Persistent bugs kept cropping 
up and Ford decided to hold it back 
rather than run the risk of customer 
complaints. 

It's far from dead, however. An en- 
gineering task force keeps busy experi- 


New headliner adds to head- 
room. Other car makers are interested 


Flats at all-time low. Flat tires 
cause fewer breakdowns today than ever, 
reports the American Automobile Asso- 
ciation. Significantly, says AAA, tire 
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intricate interior passages make that too 
complex and expensive for the moment. 

Manufacturing capacity and minor 
production problems are aill that hold the 
aluminum blocks to the present 1-in-10 
ratio. By next year, all slant-six engines 
are likely to have them. 

Meanwhile, Chrysler reports, you can 
specify the aluminum block if you like. 
And at no extra charge. If you don’t, 
you still might get that tenth engine 
by chance. 


menting with cam designs and different 
spring tensions to make the system 
foolproof. Big incentive: It could elimi- 
nate expensive hydraulic lifters while 
doing away with the bother of adjustable 
mechanical tappets (which Ford con- 
tinues to use for all sixes and some V-88). 

Answers could come in time to let 
Ford make a running change during the 
61 model year. If not, it looks like a sure 
bet for 1962. 


in the snap- 
glass acoustical ceiling American Motors 
introduced across the board in its ’61 
models—and not just because of its sound- 
absorbing qualities, which are excellent. 

‘The material clings tightly to the con- 
tour of a car ceiling, more so than con- 
ventional “cut-and-sew” headliners. This 
ean add up to another %4 inch of head- 


"Conventional Inds’ taka expenaive 
time and labor to install. The molded 
fiber-glass costs more at the moment, but 
its easy snap-in installation repays some 
of that cost. And insiders expect greater 
production to cut costs still more. Look 
for more of them in 1962. 


failure has declined steadily since 1955— 
the year when tubeless tires became 
standard equipment on almost all of the 
new cars. 


‘This Corvair 700 4-Door Sedan has provisions for 
heating ducts Bult right Into Hs Body by Fisher, 


* 6L CHEVY CORVAIR! 


Wasn't easy, but we managed to make Corvair even more desirable in ’61: we boosted the displace- 
ment of that air-cooled rear engine to 145 cubic inches. Made Corvair even thriftier to run: Coupes 
and Sedans carry lower prices, and quicker cold-start warmup gets you saving fast. (There's a new 
heater* that distributes heat more evenly, and a longer range fuel tank.) Added space inside for 
you, up front for your luggage. (Sedans and Coupes give you nearly 12% more space under the 
hood.) You'll like Corvair’s smarter styling, too, the minute you see it. But that’s not the half of 
Corvair’s good news for '61. Now Corvair has family-lovin’ wagons for you! Interested? Read on! 


Chewelet Diision of General Motors, Dutt 2, Michigan “optional at extia cost, 


‘The Lakewood Station Wagon does a 
‘man-sized job with cargo, yet handles like 
a charm. Our Greenbrier Sports Wagon— 
unlike anything ever built in America before— 
has space for up to 175.5 cubic feet of 
‘people and things on a maneuverable 95° 
‘wheelbase. Check that against the wagons 
you're used to. Same rear-engine traction, 
‘same parkability that have become a Corvair 

’ trademark. See the whole sensible lineup 
Coming your way—the nimble Greenbrier Seorts Wagon. ‘soon—at your Chevrolet dealer's, 


1 


Like skiing? How about the Bavarian Alps? Swimming? 
Try the beautiful blue Mediterranean. Mountain climb. 
ing? Tackle the heights of Mt. Fujiyama in Japan. Today's 
‘Army lets you choose the oversea area where you'll be 
stationed—Europe or Far East. On duty and on leave, 
you'll be able to travel widely while you're there. Ask 


cHol 
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the world at your doorstep 


choose your 
Army travel 
, before 
enlistment 


28 


anyone who's traveled. Nothing beats the excitement 
of new and fascinating places. And now the Army puts 
them at your doorstep. So don't just dream of faraway 
places you'd like to see. Make your travel arrangements 
with your Army recruiter this week. See him—and choose 
your travel before you enlist! 


@ US ARMY 


PUPULAR 
SCIENCE 


Monthly 


You can foil the ‘2 
light-fingered fraternity 
if you know— 


How ) 
Pickpockets 
Pick f 
Pockets 


By M. Robert Beasley | 


.% 


HE next time you go to the 
races, or a fair, or even a 
public picnic, and you hear 
someone call, ‘Watch out for 
pickpockets!” don’t feel for 
your wallet. There’s a chance 
that the man who gave the 
warning is himself a pick- 
pocket. Feeling for your wal. (4 
let is exactly what he wants 
you to do—for now he knows 
which of your pockets to pick. 
The professional pick- 
pocket is deft. He is proud 


CONTINUED 


Study this picture... 
someone is 
stealing $8,000 


The men at the right are enacting the climac- 
tic moment of one of the most daring routines 
of organized crime. A wholly unsuspecting citi- 
zen is being deftly, efficiently relieved of the 
$8,000 he’s just withdrawn from the bank. 

Can you tell the sheep from the wolves? 
Study the scene and see if you can figure out 
what's happening—and how. Then turn the 
page for the answer. 


of his skill. He is nervy. But what im- 
pressed the author most, during many 
personal interviews with convicted crim- 
inals behind the walls of the world’s 
largest prison at Jackson, Mich., was the 
typical pickpocket’s knowledge of human 
reactions in any given situation—what he 
calls his “grift sense.” 

He knows that if you, a normal in- 
dividual, are jostled, you react with 
surprise and apology, or with irritation. 
He likes that—anybody momentarily 
upset is less likely to feel those light- 
ning-fast, practiced fingers in his pocket. 

He knows, too, that you may suspi- 
ciously clap your hand to your wallet 
pocket. That’s fine. He knows now where 
you keep your money. 

The pickpocket knows that a woman 
shopping is likely to be careless about 
where she puts down her purse. Her first 
reaction to its loss is incredulity and 
bewilderment. That’s good. In those 
fleeting moments he makes his getaway. 


Pickpockets are organization men 
No branch of petty crime is better 
organized than pocket-picking. The pro- 
fessional rarely works alone. He will 


: Pickpocket’s Jargon 


Cannon: Any member of a pickpocket team 
Fan: Light fingering to locate wallet 
Griftsense: A knowledge of human reaction 
Hanger binger: A specialist in emptying 
women’s shoulder purses 
= Hustle: Method of operation 
Impression: Wallet located 
Jug troupe: Team specializing on marks 
leaving banks 
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have at least one other man on his team, 
possibly as many as four or five if he 
works a “troupe.” 


Leather: A wallet 

Mark: Victim 

Moll busser: A thief who preys on women 

Pit worker: A wire who can lift leather 
from an inside pocket 

Score: A successful pocket-picking : 

Stall: A wire’s partner 

Stiff: A hand-concealing item;a newspaper 

Wire: The specialist who lifts your wallet 


The thief who does the actual job of 
lifting the wallet, is called the ire.” 
He 2 partner, the “stall,” who spots 
a promising victim, the “mark,” and in 
itiates the action. The stall may set the 
mark up for the wire by jostling, or even 
by an innocent exclamation at a standup 
lunch counter: “Look out, you're spilling 
your coffee!” A good actor, the stall 
can be counted on to improvise a fit- 
ting diversionary action. 

A troupe is probably the best-trained 
team of men in the pickpocket trade. 
Theirs is a precision operation with a 
sharp division of labor. One team mem- 
ber merely picks the mark. Two or three 
others divert his attention. The wire 


the s of the 


steps in like a matador, 
show, only for the kill. 


The pickpocket caste system 


The light finger comes in various 
grades. Low man on the totem pole 
among pilferers is the fellow who works 
department or grocery stores, plucking 
coin purses from the pocketbooks of 
women whose backs are turned. On a 
bad day, he not above “boosting”- 
shoplifting—in the stores to make a dis- 
honest penny 

Only a cut above the purse-lifter is 
the pickpocket who reaches into 
an’s shoulder bag to extract money. In 
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his grubby little corner of the under- 
world he is known as a “hanger-binger.” 

The wire who can “fan” a mark— 
feel where the money is—and, with the aid 
of a stall, separate his victim from a wal- 
let in the rear pocket has more dignity 
among his fellows. The operation takes 
skill. To perfect himself, it’s entirely pos- 
sible that he has practiced—with each 
hand—for weeks on a dummy fitted out 
with trip switches. The slightest clumsi- 
ness flashes a light. That’s devastating 
to a pickpocket. He's a vain man. 

“Tell me how I got caught,” many an 
incredulous pickpocket has asked an ar- 
resting cop. 


How they do it 


The classical “score,” as obtaining 
money by levitation is called, is a sim- 
ple, but precise, operation. Let's assume 
you are the mark. You're wedged in 
among standees in a bus at the rush hour. 
Your wallet is in your left rear trouser 
pocket. A man behind you, the wire of the 
pickpocket team, has his arm raised in 
front of him, ostensibly to ward off the 
body collisions caused by stop-and-go. 
Under his other arm he carries a folded 
newspaper—his “stiff.” 

His raised arm presses on you. You're 
used to this in jammed buses. But just 
to be sure, your left hand comes back 
to feel your wallet. The wire is grateful. 
‘You're cooperating. 


Getting out of an elevator 


That's right, look behind you because someone 
carelessly bumped you, That's all the time the 
pickpocket needs to lift your wallet and tuck it 
quickly into a fold of his trench coat. 


But just to be sure, himself, he con- 
ducts delicate, two-second fanning of 
that pocket, maintaining his diverting 
arm pressure for a cover. Now he has 
his “impression”—the location of your 
money. 

By eye, he signals his stall, who stands 
facing you. The stall lurches. You collide 
with him. The stall glares. How could 
you be so rude? In the confusion, the 
lurching and the pressing together of 
bodies, your wallet is transferred gen- 
tly and unobtrusively to the folds of the 
newspaper. If the wire and stall have 
timed it right, they are out of the bus at 


Here's a 
«jug troupe” 
in action 


Shown on the previous 
page is a tricky exam- 
ple of criminal team- 
work, The victim is A. 
Everyone else in the 
picture (except the cab 
driver) is a crook. 
When A was in the 
bank, B spotted him 
withdrawing a tidy sum. 
He followed him out, 

then used a handker- i 
chief to key his team- 


mates to the pocket 
where the wallet would be found. 

As A hailed a cab and started to get in, D 
came up and claimed it was his cab. E agreed. 
A, diverted and confused by the arguments, 
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was an easy mark for C who stepped in, picked 
A’s pocket as he passed, and is about to make 
his getaway—adding insult to injury—in the 
very cab that A had hailed. 


In the movies 


Gentleman that you are, of course you rise to 
let the lady pass, But her boy friend in the row 
behind you is passing, too—your wallet into 
his pocket. Then he’s out and away. 


the next stop before you've recovered 
from confusion. 

You won't feel for your wallet again 
for another minute or two. 


Pit workers don't mine coal 


But that can’t happen to you. You 
are smart enough to carry your wallet 
in the inside pocket of your jacket. Well, 
just how smart are you? 

‘The recognized king of the pocket- 
picking art is the “pit worker.” He's 
the fellow—with the aid of a stall, to be 
sure—who can reach into that inside 
jacket pocket and withdraw your wallet 
without detection. 

Let's say you're coming out of an 
elevator. A man approaches you rapidly 
on a collision course. Over his arm he 
carries a topcoat. He raises his arm at 
the moment that you almost walk into 
each other. At the same time a man 
behind you does actually jostle you. 
‘That's natural—you've just stopped sud- 
denly. There are gentlemanly apologies 
all around. 

A block away, your inside jacket pock- 
et feels empty. A search confirms it. 
Yup, the man behind you as you came 
out of the elevator was the stall, the man 
with the coat over his arm the wire. The 
upraised coat covered the pocket-picking 
operation. 

‘The pickpocket fraternity reports that 
there are precious few really proficient 
pit workers left these days. The old ones 


On a bus or a subway 


“What's the idea?” you ask the passenger who 
shoved you, But that was the accomplice’s cover 
for the pickpocket—behind you. Your wallet 
is now secure in the folds of his newspaper. 


die off, and the newer generations lack 
the gumption and application it takes 
to learn the business. 


Then there are the jug troupes 


If the pit worker is king of his trade, 
the “jug troupes” probably excite the 
greatest admiration among pickpockets 
as masters of the cooperative effort. 
They specialize in the transfer of money 
that is fresh from the paying-receiving 
window. A “jug,” you see, is a bank. 

Suppose you have just cashed a check. 
While the teller was wetting his finger 
and carefully counting the greenbacks, 
a respectable, well-dressed man nearby 
was watching with admiration. You're 
a splendid mark. You're loaded. 

When you leave the bank, he follows. 
As you reach the street, he touches a 
handkerchief to his brow. Then he puts 
the handkerchief in one of his pockets— 
the pocket where you have your money. 
That's the troupe's cue. 

If the troupe is at its theatrical best, 
it doesn’t matter what you do from now 
on. Barring the intervention of Provi- 
dence, you've had it. Let's say you hail 
a cab. Another member of the troupe, 
one of the stalls, grabs your arm as you 
reach for the door handle. 

“What're you doing?” he demands. “ 
signaled for this cab!” 

One or more other stalls joins in the 
argument. You are surprised at first, 

wed on page 222 


FAST, ECONOMICAL SURVEYS of road conditions 
are made possible by all, shock-free 
mount, Marks on hij or code numbers o1 
film show where each portion of film was tak 


Camera records 
road wear 


Scale, faulting, spalling 
and other types 


crumbling) , 


Goggles for GIs 

Combat troops have long had body ar- 
mor to protect the torso, and helmets to 
reduce head injuries. Now shatterproof 
goggles are being tested under battle con- 
ditions at Hunter Liggett Military Res- 
ervation in California. The Army calls 
them “transparent eye armor.” 
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U. S. puts Russia in shade 
These plastic parasols were made in 
the United Sta’ to shelter displays at 
the American Exhibition in Moscow last 
year. Now that the show has ended, they 
have been moved to Yalta, where the can- 
ny Russians have re-erected them to shade 
people at a popular seaside promenade. 


rged to a scale of one 


PS PICTURE NEWS 


TREY 


It takes pictures by light of its own 


floods, which are powered by a generator 


Array of dummies 
These clothing dummies, standing at 
attention like a headless army, are sub- 
mitting their apparel to inspection by a 
team of judges. They wear the latest 
men’s fashions made by Japan's best tai 
lors. Judging is held in a Tokyo gymna- 
sium to select “Japanese Tailor No. 1.” 


in the rear. Roads as wide as 36 feet can 
be photographed in a single pass. The 
stem, Sur/Fax, was introduced by Aero 
¢ Corp., Philadelphia. It provides 
: road conditions. 


a 


Do-it-yourself dry cleaning 
Coin-operated dry cleaners have been 
introduced in laundromats in 20 cities 
throughout the country, as well as on a 
Midwestern university campus. Made by 
RCA_ Whirlpool, they clean an eight- 
pound load for about $1.50, up to $6 
cheaper than conventional dry cleaning. 
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Inside st ory You'll see several 


kinds of 23s. 


on. the New One of them even 


blocks annoying 


23-Inch TVs light reflections 


Is the change in screen size a sales gimmick 
or an improvement? Even makers can’t agree 


By Martin Mann 


inch set, introduced tentatively last year, is sweeping 
the old standard 2l-incher right out of the nation’s 
living rooms. It costs more than the 21. Is it any better? 

You'll find people in the business saying ‘no, the new 
size is nothing but a twist designed to make your present 
set seem old hat, “Just like fins on an automobile,” said 
one. But others spiel imposing advantages. Here is the in- 
side story, a delightfully intricate tale of tricky engineer- 
ing, million-dollar guesses, and corporation rivalries. 

‘The new size—23 inches—sounds as if it’s bigger than the 
21. Is it? Well, yes and no. You do not get a bigger 
image. You do get more image: Parts of the picture that - 
are clipped off by the 21-inch screen’s rounded corners are SQUARE-CORNERED SHAPE 


T: MAKERS have sprung a new size on you. The 23- 


included in the 23’s nearly rectangular shape. This means marks all the new 23-inch 
that Bat Masterson’s cane won't look any larger, but you Losers eer Kee. a 
might see more of its length. cae capes le 

TV screens are measured corner-to-corner, so squaring shield. But most sete con- 
the shape makes the nominal size bigger without making tain Corning’s bonded 
the image bigger. The picture area added to the corners is tube (above), which has 
20 square inches, an increase of about seven percent. See Se ene 

Numbers alone, however, don’t tell the whole story. The separate shiald wiountee 
23-inch screen looks much bigger than the 2l-incher. And in front of it, 


it looks better, too. Most people, accustomed to the rec- 
tangular shape in movie screens, paintings, and photo- 
graphs, prefer it for TV screens as well. 

Not one, but two. The size advantages, physical or psy- 
chological, apply to all 23-inchers. Other things don’t. There 
are two different ich picture tubes (and also two ver- 
sions of their companion 19-inch size) . 

General Electric, pretty much alone, is making 23s that, 
aside from shape, are identical with the old 21s. The GE 
sets have the customary safety shield separately mounted 
in front of the picture tube. GE charges about $10 extra 
for the new size (over the price of a roughly equivalent 21- 
inch receiver). 

‘The other TV makers are pushing 23s with a radically 
different picture tube. It has the safety shield bonded di- E 
rectly to the face of the tube, and requires no separate implosion-proof 
shield in the cabinet. They are charging premiums (over 


Bonded tube is 
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ndows or la 
kill picture on old-style sere 
four glass surfaces—two on tub 
on shield—to reflect light back. 


GLARE f 


CEMENTING SAFETY SHIELD to tube face 
reduces aumber of glass surfaces and 
cuts light reflection considerably. To 
wash out reflections entirely, as shown 
here, some TV makers go a step fur- 
ther apply a frosted surface to 
the outside of the bonded shield. 


0021 SEC. .0179 SEC. 


HOW OLD-STYLE TUBE IMPLODES is revealed by shattering glass into flying fragments. This does 
movies (2,400 frames per second) of lab test. happen—though rarely—in TV sets. Bonded 
Cracks spread over faceplate corner, quickly tube may also fail, but it won't implode. 
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21-inchers) that range from a nominal 
$10 up and up. The increase in manu- 
facturing cost between the two types 
should be small. 

‘The glued-on safety shield does a 
couple of things for you: 

© The picture is somewhat brighter 
and crisper because internal reflections 
are reduced. Gluing shield to tube 
face eliminates glass-to-air surfaces, 
which reflect light backwards. 

@ You can maintain a bright, 
crisp picture more easily because you 
can wipe dust off the screen more 
easily. Any warm, electrically active 
surface—and the picture-tube face is 
one—picks up dust like a vacuum 
cleaner. With a bonded tube, the dust 
collects on the outside. With separate 
tube and shield, the dust collects on 
the tube face—behind the shield. You 
have to take off the shield before you 
can clean the dust away. 

The bonded tube delivers another 
advantage—one that TV makers are 
queasy about promoting. It is virtually 
implosion-proof. 

A TV picture tube is a big vacuum 
bottle under constant stress from at- 
mospheric pressure. The glass weakens 
cover the years (moisture in the air at- 
tacks it, widening minute cracks), and 
it can fail just sitting there in your 
living room. Failure of the old-style 
tube causes implosion—it's as though 
a small grenade went off inside the 
cabinet. That’s why Underwriters Lab 
requires safety shields and regularly 
tests their effectiveness, 

However—and this is a great big 
however—the hazard is minute. Around 
50 to 100 implosions occur a year, out 
of more than 50,000,000 TV sets in 
use. This hazard is eliminated by the 
bonded tube. 

A more realistic worry, if you fix 
your own TV set, is breakage when 
the tube is handled outside the cabi- 
net. The makers do not claim that im- 
plosion is impossible if you drop the 
bonded tube. They say implosion is 
much less likely. Service manuals still 
specify the standard caution, in capi- 
tal letters: “USE GOGGLES AND 
GLOVES when removing tube.” 

How it started. No stunning break- 
through in the research labs led to the 

[Continued on page 228] 
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N UNGAINLY 7,500-pound iron- 
Ams monster that rolls, walks, 
crawls, climbs, and floats has been 
skittering over terrain that no other ve- 
hicle would dare attempt. 

The Go-Devil can travel over logs, 
stumps, boulders, and ditches; through 
mud, sand, and water; up river banks 
and along steep slopes. Secret of its ver- 
satility is hydraulically operated wheel 
mounts that swivel 360 degrees. 

A 195-hp. Ford V-8 engine with chain 
drive turns all four wheels. The body is 
hinged at the middle to give the machine 
an 18-foot turning circle. 

‘The pilot model, an all-purpose pas- 
senger vehicle, is 23 feet long, 614 feet 
wide, and has 31%4-foot maximum clear- 
ance. Wagner Tractor, Portland, Ore., is 
designing new, specialized versions for 
forestry, hunting, side-hill farming, ex- 
ploring, and military use.—Ellis Lucia. 
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CHASSIS REMAINS LEVEL while negotiating a 37- 
Go-Devil safely travels along slopes 


is 45 degrees with reasonable speed. 


= _ 
ir —- $IX-FOOT BANK is child’s play for the Go-Devil. 


HLLER come 
float, the wheels can be 1 of other amphil ae sent their 


lowered to cross sand bars or shallows. inability to climb steep river banl 


MILITARY ROAD. 
-AND_NEW NIAGARA 
EXPRESSWAY 


Niagara: 


World’s 
Biggest 
Power 

Project 


By Henry B. Comstock 


assemblies for its 13 generators. Total cost: 
Movey was raised by bonds sold to private Svestor” 
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HE honeymoon is almost over for 

24 million gallons of water a min- 

ute now crashing wastefully over 
Niagara Falls. 

This loss of four million potential 
horsepower will end dramatically next 
February. At that time two huge hydro- 
electric plants now nearing completion 


below the cataract will begin to create 
power. Together, they'll pour the greatest 
s ever generated at a 
er site into thousands of miles 
ion lines spiderwebbing the 
iagara frontier. 

The big show will start at a pair of 


towering intake structures on the upper 
ConTINUED 


ADMINISTRATION 1 


BUILDING 


PUBLIC 
OBSERVATION 
BUILDING 


MAINTENANCE 
BUILDING 


It’s a gigantic version of the old Chinese water wheel 
that scooped up little bucketfuls to irrigate the fields 


Niagara River, 2% miles above the Falls. 
Inside these ‘concrete monoliths, steel 
lift gates will be hoisted 68 feet from the 
floor of the river. A surge of water 
combed free of trash and ice will boil 
under the gates. It will enter two con- 
crete tunnels, each large enough to ac- 
commodate six double-track railroad 
lines. Gliding through these giant con- 
duits, the two-pronged flood will pass di- 
rectly under the city of Niagara Falls— 
reaching a maximum depth of 100 feet 
to maintain a nearly level course. 

Four miles from the intake gates, the 
water will re-surface, filling an hour- 
glass-shaped canyon blasted 120 feet 
down through bedrock. At the far end of 
the basin its flow will be halted, briefly, 
by over a million cubic yards of reinforced 
concrete, poured into the larger of two 
dams. 

This $177-million structure—the back- 
bone of the new Niagara Generating 
Plant—is shouldered against the cliffs on 


PILED ON AN ACRE, the 
39 million cubic yards 
of rubble excavated for 
Niagara Power Project 
would form a mountais 
topping North Ameri 
ca’s highest by almost 
4,000 feet. 


MEKINLEY 
20,300 FT. 


the American side of the lower gorge. Its 
580-foot-wide base runs for over a third 
of a mile along the rapids. The conduit- 
delivered water will level off 365 feet 
above and behind it. 

Then, at the flick of a switch, the head 
gate of a 24-foot-diameter sluice will 
open, jetting a torrent headlong down 
the core of the dam, through the scroll 
case of a 200,000-horsepower turbine, and 
into the river beyond. Simultaneously, 
the largest generator ever built will start 
grinding out 150,000 kilowatts. Twelve 
identical units will add their output to 
the plant’s collective 1,950,000 kilowatts 
as fast as they can be cut in. 

Switchyard, The 13,800-volt juice will 
go first to a bank of transformers at the 
base of the dam. There it will be stepped 
up to 115,000 and 230,000 volts, for de- 
livery to a collecting switchyard forested 
with nearly 300 transmission towers, The 
yard will dispatch current to important 
cities and industrial sites. 

In the yard, too, a special bank of 
transformers will shoot the highest of the 
high lines hot with a sizzling 345,000 
volts. Two such circuits will take off for 
Rochester, N.Y., then slim down to one 
for a tie-in with a line of the St. Lawrence 
Power Project near Utica. When winter 
ice slows down the electrical output of 
the big Robert Moses Plant at Massena, 
N.Y., Niagara will make up the deficit. 
And in summer, when the flow of water 
through the Niagara plant must be re- 
stricted to provide scenic awe for tourists 
at the Falls, Massena will help to bal- 
ance the books. 

Only half the story. All this is fine, as 
far as it goes. But when plans for the 
Niagara project were drawn up, the 
Power Authority of the State of New 
York was looking for still another way to 
help lick the problem of a fluctuating 
water supply at the Falls. In a 1950 
treaty with Canada it was agreed that 
our countries would share the river's 
power potential on an equal basis. It was 
also stipulated that a flow of at least 
100,000 cubic feet a second should be 
maintained at the Falls during the day- 
light hours of the tourist season. At other 
times, it could be reduced to 50,000. 
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Canada has long since made good use 


of her quota at the handsome Sir Adam 
Beck power installation just across the 
gorge from the new Niagara Generating 
Plant. She also solved the water-equal- 
izing problem by installing a large pump- 
fed reservoir. 

New York's Niagara project will use 
the same trick—but with a variation 
that will produce 240,000 bonus kilo- 
watts, for an overall plant output of 
2,190,000. That will top the rating of 
today’s biggest dam—Grand Coulee— 
by 216,000 kilowatts. 

The wisardry that does the job. An 
educated version of the old Chinese ir- 
rigation wheel will move the water. The 
Chinese made rivers lift themselves by 
their bootstraps with the help of two sets 
of paddles mounted on a single shaft. 
Turned by the current, one spun the 
other, which scooped up little bucket- 
fuls of water and dumped them into the 
fields above. 

In the New York version a portion 
of the juice generated by the big Niagara 
plant at night and during the seasons 
when water is plentiful will be shoved 
3,000 feet back through the switchyard, 
and on to a second power plant at the 
upstream end of the conduit-fed surge 
basin. This $58-million structure is no 
mean slab of concrete, either. It’s 160 
feet high and 974 feet long—the gigantic 
gateway to a high-diked reservoir cov- 
ering 1,880 acres. Like the Niagara plant, 
it has'a battery of penstocks. But in 


POLARIS - LAUNCHING 
submarine George 
Washington could glide 
through either of the 
twin conduits that will 
deliver water to the 
power plants. The 98,- 
000 tons of steel used 
for reinforcing would 
have been enough to 
make approximately 
65,000 automobiles, 


place of conventional generators and tur- 
bines, it houses 12 reversible “pump- 
generators.” 

As current from the switchyard flows 
into their electrical units, each will be- 
come a 37,000-horsepower motor. These 
will spin the turbines backward, turning 
them into giant pumps. Up the penstocks 
will go part of the water entering the 
basin, at a rate of 19 million gallons a 
minute. That's enough to fill 66,000 
15-by-30-foot swimming pools an hour. 

Once the reservoir is filled, the beauty 
of the whole project becomes obvious: 

During tourist periods, the reservoir 
will dump water down the chutes and 
the electrical units will become genera- 
tors, combining their output with that 
of the Niagara plant to compensate for 
reduced flow. 

At other times, pump-generators will 
bring the reservoir back to working level, 
while the Niagara plant cranks out full 
power—enough to light 1914 million 100- 
watt bulbs. 


It hums instead of ticks 


Electronic Watch Keeps 
Almost Perfect Time 


OU hear no tick from the world’s most 
accurate watch, It hums (a faint, 
out-of-tune F-sharp). The hum comes 
from a tuning fork, similar to the ones 
used by music teachers but only an inch 
long. 
‘That tuning fork is the secret of the 


SINGLE MERCURY CELL, adapted from esttagett 


Eland tepid all $1.50). Folddown handle 
is 
‘on the back of the watch sets the 
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new watch’s remarkable precision: It is 
guaranteed not to gain or lose more than 
one minute per month. The fork keeps so 
much better time than an oscillating bal- 
ance wheel, standard in all watches for 
three centuries, because: 

1. It vibrates hundreds of times faster 
and recovers quickly from shocks. 

2. Its vibration rate varies less as the 


And the small “position error” 
mains is identical in every Bulova Accu- 
tron watch made. 

You never have to take this watch in 
for cleaning. Bulova warns against rou- 
tine maintenance. There is no main- 
spring to exert torque on bearings and 
cause wear. Lack of oil doesn’t make any 
difference. Repairs, if necessary, can be 
made by local jewelers. 

‘Minute-a-month accuracy comes high. 
Prices start at $175, for the plain-Jane 
stainless-steel model, and soar to $2,500 
for platinum. 


How they make a vibrating tuning fork turn the watch hands 


Regulator adjusts rate 
of fork vibration (oy changing 
its effective length 


Locking paw! attache 
{a stationary frame 

prevents index whee! 
from going backward 


Jeweled tip pushes 

index wheel nee 

er bration Toning fork vieates 
360 times pe second 


AS STANDARD OF TIME, 
tuning fork replaces bal- 


ance. wheel of other Indes fer, atace 
watches. It varies less, ’ y to vibrating fork, 
D 


eliminates parts. Elec: 
tronic wateh has 12 
moving parts (there are 
19 in wind-up types) 


Teothed index wheet 
. ORIVE AND PERMANENT turns 145 times per 


TIMING COLS MAGNET second, driveg par 
. lain that moves hands 


IRON CUP 


How they keep the tuning fork vibrating 


TRICKY COMBINATION of permanent magnets, electromagnet 

ls, transistor, and condenser guarantees precision. Coils 
drive tuning fork to keep it vibrating, just as similar coils 
drive loudspeaker cones, But these coils also serve as part 
of kenerator—moving magnets generate electricity in ther 
to control timing and strength of drive pulses. Transistor is 
wrearproat witch 1 docen’ an ify, 


BATTERY 


telos TRANSISTOR 


1 When battery current lows, stationary 
electromagnet cols pull on iron cups to 
ive tuning fork 


4 Condenser discharges when 
thming pulse veaches 


2 Permanent magnets, mosing iside drive 
ols, generate voltage wn coils that 


a condenser, 
pis ae tae ey oes Resistor leaks small currents around i 
lock 


to prevent condense om discharging un 
generate more tack vote Ting pulse ares 

fides a ‘electromagnetic strength, 

Sd vice versa. Tas with oF sng 

automatically held constant 


5 Tumig pulse trom condenser charges base of 
rans. permitting battery cutent to 

3 Timing coi (on et tine ony) generates Pa EE Ne a ees 
pulse of cutent al end o sang 


ent view shoves toegucntion sf delta wing, 


Homemade delta-wing 


Marion Baker, a 32-year-old flight me- 
chanic at Wright-Patterson Air Force 
Base in Ohio, got the idea for this delta- 
wing plane back in 1952. By 1957 he was 
ready to take it off the drawing board and 
start building it, The job, carried on dur- 
ing his spare time, took him un 
summer, when he got a friend, O 
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The ahaa plane has cost $1,500 to date. 


Plane takes to the air 


guilla, an Air Force test pilot, to take it 
up ona tryout. 

The MB-1 is all-metal. Parts were 
formed over wood patterns and riveted to- 
gether. The wingspan is 18 feet, with a 
sweepback of 45 degrees to make the delta 
wing, An 85-hp. engine gives the plane a 
cruising speed of 127 m.p.h. 


Boy-built 
stern-wheeler 


This little river boat 
wasn't designed for 
the Mississippi. It was 
built by young Jimmy 
Fench of Bradenton, 
Fla., for fishing on the 


Braden River. He re- 
ports that it makes 
nine mp.h. and can 
manage water only 
three inches d 

is powered by a t 
hp. lawn-mower en- 


ree- 


gine. Cost of the 
len _stern-wheeler 
was about $50. 


Flying face 

Looking more like a car- 
toon character than a_jet 
trainer, this Hunting Pro- 
vost T. Mark 3 drew curious 
stares at the recent British 


Farnborough Air Show. 


Eye-like recesses in the two- 
seat primary and basic 
trainer house landing lights. 


<a 


Scrambled talk 
Here's a device that will 
thwart wire tappers and 
extension or switchboard 
eavesdroppers. It’s a port- 
able telephone scrambler 
that makes your conversa- 
tion unintelligible to every- 
‘one but a person equil 
with an identical unit. It’s 
battery-operated, requires 
no connection; it’s simply 
held against the receiver. 
Delcon Corp., Palo Alto, 
Calif., sells them in matched 
sets—at $219 a pair. 


PS PICTURE NEWS 


Super “hi-fi” packs atomic fuel 


It’s hardly music (notice the ear muffs on one tech- 
nician), but very loud sound does a fast job of loading 
atomic fuel into pipe containers. A 24,000-watt amplifier 
—1,000 times more powerful than’ the average hi-fi 
rig’s—drives a vibrator (bottom of the tubes) that 
jiggles the fuel powder down, The vibrator is built like 
a moving-coil loudspeaker, generating sound between 
five and five thousand cycles. GE is testing the idea 
at Hanford plutonium plant, Richland, Wash. 


Portable service station 


The filling station above was transported 120 miles 
on three trailers from Perth Amboy, N. J., where it 


was prefabricated, to Weissport, Pa., where it was 

on a Pennsylvania Turnpike interchange. If the 
owner ever wants to, he can take it apart and truck it to 
a new location. Petro-Portables are made by Conti- 
nental Copper and Steel Industries. 
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=m, t's not the speediest or biggest, or 
most powerful—but it’s a joy to handle 


By Erik H. Arctander 


HE highway knifed straight across 
a vast potato field. For half a mile 
ahead of me there were no side 

roads, no other vehicles, just two lanes 

of dead-level concrete. This would be the 
crucial test of the R-69 BMW, the 

Rolls-Royce of motorcycles. 

Pulling the clutch lever in against the 
left handlebar, I pushed the gear-change 
pedal down into first with my left foot. 
As I let out the clutch and twisted the 
throttle on the right handlebar, the bike 
shot forward with a low-pitched growl 
The speedometer needle swung briskly 
to 30, then leaped to 40 as the high- 


TWIN CYLINDERS are horizontally opposed. Thi 
lowers the center of gravity, improves the cool- 
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speed cam took effect. At 45 mph. 
the engine r.p.m_ hit about 7,000. The 
clatter of valve float signaled’ that this 
was top speed in first. 

I shifted up, the clutch took firm hold 
in second gear, and the bike lurched 
eagerly ahead. The engine kept winding 
up as though it would never peak. In 
seconds the speedo needle touched 65, 
yet there was no hint of strain, almost 
no noise audible over the steady rush of 
wind. 

Valve float again interrupted the 
speedometer needle’s rapid travel, so I 
flicked into third. Once more the engine 
climbed the r.p.m. scale with abandon. 
At 85 m.p.h., wind resistance (mostly 


HIGH-TENSION COIL 


ing, and supplies a safety guard. Engine and 
gearbox are enclosed in a single housing, 


‘i 


WHAT DO YOU WANT FOR $1,381? nade BMW R-69—from_ precision x 
And that's just what you get in the German- its parts to a truly elegant paint job. 


BEVEL. 
DRIVE 


AXLE: 


A SHAFT DRIVE instead of the usual chain trans- passes through the h 
mits power to the rear wheel. Cardan shaft the right side. All gears run i 


JAR WHI suspended from two swinging 
arms pivoted on vertical frame members. Finger 
points to right arm. It also houses the drive 
shaft. Hydraulic shocks dampen wheel bounce. 


my unstreamlined body) was cutting 
acceleration drastically. Though there 
was no sign yet of valve float in third, I 
shifted into fourth gear, trying for top 
speed. In a final surge the needle hit 
90 m.p.h. I could have waited a little 
longer or crouched over the tank to re- 
duce wind resistance and thereby raised 
the top speed to 95 or 100. But the end 
of that half-mile was zooming up alarm- 
ingly ahead of me, so I backed off on the 
throttle. 

When I had slowed to 75 mph., I 
squeezed the front brake lever lightly 
with my right hand and pressed on the 
rear brake pedal with my right foot. In- 
stantly the speed dropped as though a 
giant had laid hold of the rear fender. 
There was no shudder, no front-end dip, 
no uncertainty in steering, and no squeal. 
These binders were so’ powerful and 
smooth that I could only compare them 


Specs on the BMW R-69 


{ Engine: horizontally opposed twin-cylin- 
der OHV; displacement. 590 ce.; 33 hp. 
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UNIQUE FRONT SUSPENSION, <dlesi; 
land by Earles, keeps the motorcyel 

el, or makes it rise slightly under heavy brak- 
ing. Front brake has twin leading shoes. 


to disk brakes on a $4,000 sports car. I 
made four more high-speed runs and 
each time was impressed with the motor- 
eycle’s rock-steady feel when booted along 
at high speed. 

The BMW is truly a thoroughbred. 
It’s not because she’s the fastest thing 
‘on two wheels—there are some British- 
made Vincents still around that can top 
140 mp.h. in stock condition. Several 
other British machines are capable of 
115 mph. or better. And the big Harley- 
Davidson FLH, with 58 hp., can prob- 
ably trim her handily in acceleration. 

What makes this West German motor- 
cycle remarkable is the same thing that 
makes the Rolls-Royce a standout among 
automobiles. The BMW is built to a 
high standard. It has earned a reputa- 
tion for flexible performance, reliability, 
long life, safe handling, comfort, and 

ic 230) 


Performance: top speed, 103 m.p.h.; gas 
consumption, 60 m. 

Suspension: — hydraulic-damy swing 
frame with suspension units and hy 
draulic shock absorbers. 

Dimensions: overall length, 82% in.; ha 
dlebar width, 28% in.; weight, 444 Ib. 


Price (f.0.b, N.Y.): $1,381. 


AIR-BREATHING VALVES on storm doors so they'd 
be easier to close. The valve would automati- 
cally bleed off air caught between the inner 
and outer door.—M. Malmgren, Aurora, Ill. 


STICK-ON ROLL FILM you'd press onto a take- ZIP-UP ICE SKATES with laces, too—to adjust 
up reel instead of fussing with a slot. There'd indoors. Outdoors, you'd just zip them on or 
he an adhesive on the back of the first inch— off without freezing. bare hands or. fumbling 
A. R. Tanner Jr., Poughkeepsie, N. Y. with laces.—J. J. Brill, St. N 


THROWAWAY PERKING BAGS of flow-through A CHANGE HOLDER on the car dash. Why not a 
fabric or paper. They'd hold premeasured coffee smaller version of the bus-driver's change maker 
and eliminate cleaning that messy pe to deal out for parking and road tolls? — 
basket.—H. Lemunyon, N. Industry, O} Mrs. R. H. Fitzpatrick, Gary, Ind. 


yours? We will py $5 for each one Pi 
vent poten iy. Write name a 


clearly, Conte scknowledged 


returned, 


like 


WIND-TUNNEL TESTS of scale model shor 
increase in takeoff thrust, but no 
A full-scale prototype should be built wit! 


n half a year. exp 


HIGH CAMBER 
FOR TAKEOFF 


MILD 
CAMBER 


REVERSE THRUST 
FOR LANDING 


THE GREATER THE CAMBER, the 
more thrust at takeoff. An ad- 


justable-camber propeller can 
¢ especially useful for vert 
takeoff-and-landing (VTOL) 


nental aircraft, 


Prop changes curvature in flight 


Increased range, speed, and payload, 
as well as shorter takeoffs and landings, 
are the advantages of this variable-cam- 
ber propeller, the first of its kind for 
aircraft use. Six blades are mounted in 
staggered pairs on a hub. Changing the 
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angle at which each pair meets alters 
the camber, or surface curvature, thus 
varying thrust according to flight condi- 
tions. Hamilton Standard Division of 
United Aircraft Corp. developed the pro- 
peller under Navy contract. 


Heat rays count 
cars in traffic 

The double-barreled 
black box at left uses 
invisible infrared rays 
to count every car that 
goes by (to regulate 
stop lights or survey 
traffic). It tallies the 
cars as they interrupt 
its down-shining beam, 
which the roadway 
reflects. Minneapolis- 
Honeywell says. it's 
better than similar 
radar-actuated counters 
because it doesn’t re- 
quire precise aiming and 
can hung on any 
light pole or building. 
Passing motorists won't 
feel the heat rays. 


_ PS PICTURE NEWS 


Most beautiful bridge in the country 


This dramatic bridge casting its shad- 
ow over the bottom of a gorge has been 
named the most beautiful in its class— 
with a span 400 feet or greater—opened 
to traffic last year. It’s the Glen Canyon 
Bridge at Page, Ariz. A jury of architects 


KEROSENE TANK is kept under compression by 
air from spare tire. A tube connects them. 


Crook tries smoke screen 


This 1959 car was rigged up by a jewel 
thief to throw out a smoke screen in case 
he was pursued by the police. He in- 
stalled a tank in the trunk holding a mix- 
ture of kerosene and oil under pressure 
from compressed air in the spare tire. 


and engineers representing the American 
Institute of Steel Construction called it 
an “elegant, airy arch design that con- 
trasts with the grand brutality of the 
setting.” It was built with a minimum 
of disturbance to the landscape. 


SMOKE-MAKING LIQUID flows from valve 
(upper circle) to exhaust manifold (below). 


It was connected by tubing to the ex- 
haust manifolds and controlled by a 
valve on the dash. When the mixture hit 
the hot manifolds, a black smoke re- 
sulted, which issued from the exhaust. 
He also rigged a switch to cut off rear and 
brake lights. The thief was caught by the 
FBI-but apparently not in a chase. 


Mechanical Mole 
Tunnels Under Traffic 


burrowing under city streets these 

days. The mole, a 14-ton diesel- 
driven machine, bores horizontal holes 
through the earth for heavy-duty gas 
mains and electric-cable sleeves. It beats 
trench digging: Only a third as much 
earth need be moved; and overhead, traf- 
fic rides undisturbed. 

The mole works like an oil-drilling 
rig gone berserk: It bores sideways in- 
stead of straight down. It even bor- 
rows an oil bit for its drill head—a 
tri-cone cutter so tough it can pulverize 
solid rock. 

Powering the unit is a 150-hp. diesel. 
This connects to a torque converter, 
which in turn feeds into a 30:1 reduc- 
tion gearbox. The last gear turns a 
splined shaft that drives the boring pipe. 
With the engine at 1,800 r.p.m. the 
torque converter’s output ranges between 
410 and 310, and the final drive is be- 
tween 13 and 10 r.p.m. You can count 
every powerful revolution. 

‘The machine, one of several developed 


A MAMMOTH mechanical mole is 


1 EUREADING openaTion: Held by a crane, a 
20-foot length of pipe is fed through 
and into pit, ill be aligned 
Previous section of pipe in boring machine. 


by Boring, Inc., of New York, rides on 
steel I-beam tracks 36 feet long. These 
line the bottom of a trench on one side 
of the road. 

A deft touch. Operating the mole is 
no easy trick. We watched Bill Ci 
foreman of a seven-man crew, one after- 
noon as he prepared to put in the next 
20 feet of an oiled static—a 16-inch steel 
pipe with walls a half-inch thick. In use, 
it would be filled with oil to insulate a 
high-voltage cable connecting two sub- 
stations of New York’s Consolidated 
Edison company. The tunnel, 270 feet 
long, would run under Astoria Boule- 
vard, an eight-lane artery leading toward 
Manhattan. 

‘The new length of pipe had been 
gentled into place by an overhead crane. 
After it had been threaded through the 
network of pilings it was fitted into the 
bonnet of the machine, aligned, and 
welded to the preceding length of pipe. 

Inside the pipe was a thin tube that 
would carry Aquajel—a slurry that would 
be pumped in to mix with the soil and 


2 WEDING IT om Welder attaches a new 
length of pipe to the old. At the other end 
of the new piece, he'll burn out a hole to let 
slurry mixed with digging debris pour out. 


smal 


welder has 


COMING THROUGH at the end of a bore is 

a happy moment for drillers. The pipe, all 
but covered by slurry, emerges in the much 
r receiving pit 270 feet away. 


HOISTED BY CRANE, the sis is 
is lifted out of the receiving pit after a 
it off the pipe end. Cetin 


starts the preliminary scraping job. 


1 


GOOD TOOLS, GOOD WORKMEN: Workers 
clean and rinse the drill for the next job. 


| 


rock chips, and float them back to the 
entrance. It also would leak out through 
the cutting head between the earth and 
the pipe to lubricate it—vitally impor- 
tant when boring is under way and fric- 
tion mounts. 

Ready to go. When the weld was com- 
pleted, Cetin perched on the crossbar 
behind the engine. It was hot, painstak- 
ing work and Cetin, stripped to the 
waist, would be angled at 45 degrees 
most of the time to watch the pipe’s 
progress. He checked the pipe’s align- 
ment once more and then revved up the 
engine. Blue exhaust fumed up and when 
the diesel was humming he engaged the 
drive shaft. The pipe began to cut its 
way in. It was like going through butter. 
The pipe turned about 11 r.p.m. and pro- 
gressed a foot every five minutes. 

Outside in a trailer, Louis Strauss] 
watched the sump pump. His was the 
equally important job of regulating the 
flow of Aquajel, checking the shakers 
that would reprocess it, and pumping it 
through again. If not enough was getting 
through, the drill head could burn out. 

Hazards. There were other dangers, 
too. The worst would be if the machine 
jammed against something solid while at 
top speed. Then the tremendous torque 
action of the pipe might reverse itself 
and set the machine in St. Vitus’ dance 
shakings—conceivably even turning it 
over. Operators needed almost a sixth 
sense to know what was out there. 

We wondered, what about cutting into 
high-voltage lines? Bill Cetin grinned. 
“That was the first question I asked 
when I started to work these things three 
years ago. Tracks and machine are both 
grounded, so there’s no danger.” (In this 
case the bore was 12 feet down, out of 
the way of existing lines.) 

The unforeseen. But sometimes, as 
‘on this job, one of those nobody’s-to- 
blame flukes happens. Instead of coming 
out in the receiving pit, the pipe didn’t 
show. In the last 50 feet or so the mole 
had struck something viciously hard. It 
started to vibrate, then painfully crawled 
the next 20 or 25 feet. But the pipe had 
angled off course. Rather than waste 
time looking for it then, a second boring 
was made. This time the pipe homed in 
perfectly. As is the case in the 20,000 feet 
of pipe Boring puts underground every 
year—Joan Steen. 
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Octavia Combi wagon, shown being loaded, has 1,221-cc. engine, tubular backbone frame. 


Latest Czech station wagon 


a 5 
No need to remove luggage from the new Skoda | 1 ( 
station wagon to get at the spare wheel and tools, { = 
thanks to a separate under-floor compartment. A p. 
storage cranny for a gas can or other items in the 
left tail fin is accessible via a removable interior 
panel, The car is made in Prague, Czechoslovakia. 


SPARE-WHEEL PANEL drops on swinging arms when released 
by internal pull cord. Gas can is held securely by a strap. 


Footbridge has 
no steps 

This little concrete 
bridge will let pedes- 
trians cross in safety 
when the new express- 
Yay is opened at Akron, 
Ohio. It has spiral ramps 
at the ends instead of 
steps to make it easy for 
bicycles and baby-car- 
riages to cross. 


extra fuel, can be ejected when empty. 

Double-duty pod The Mach 2 bomber then flies to target, 

Increased range and speed are provided where it drops the upper portion of the 

for the Air Force's B-58 Hustler bomber pod carrying the nuclear payload. The 

by a streamlined twin pod developed by twin pod replaces the old-style single 
Convair. Lower portion, which carries one mounted beneath B-58 at left. 
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Chrysler 300-G makes debut 
Chrysler’s latest 300-Series model has been 
face-lilted with new grille, headlights, tail lights, 
and 15-inch wheels. The standard model  h: 
5 hp. A rugged three-speed manual transmis- 
Aa is available at extra cost with a 400-hp. 
engine. Base prices start at about $6,000 for the 
four-seat hardtop with automatic transmission. 


Fluorescent bridge 
A total of 768 slender fluorescent tubes, each 
42 inches long, gives a daylight glow to the road- 
way of this modern four-lane bridge at the en- 
trance to the Barnegat Bay vacation area on New 
Jersey’s Atlantic coast. The tubes are concealed 
in the aluminum rails 50 inches above the road’s 
surface. They are shielded to throw light hori- 
zontally across the 56-foot expanse of pavement 
‘The 2,400-foot Manahawkin Bay Bridge is 30 
miles north of Atlantic City. State highway offi- 
is are planning to have GE light other bridges 
with similar fluorescent railings. 


. . still easier at night—no shadows. 
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Camera traps burglar 

A camera that takes pictures 
of criminals at work is the latest 
weapon of the San Angelo, Te: 
police department. A tavern 
whose cigarette machine con- 
stantly was being burglarized 
was booby-trapped with a hidden 
camera, light, and alarm. A string 
fastened to the door of the vend- 
ing machine set off the trap. 
The photo above enabled police 

lai 


to arrest the baffled bur, 


Pill-size motor 

This 115-volt, 400-cycle single- 
phase motor is hardly larger 
than an aspirin tablet—smaller 
than two. It was developed by 
A. W. Haydon Co., Waterbury, 
Conn., to power microminiature 
timers used in industrial and 
military computers. The tiny 
motor is % inch in diameter, 
9/32 inches high, weighs 1/9 
ounce. It consumes less than’ a 
half-watt of current. 


Most Dangerous 
Animal in 

North 
 “merica 


Here’s an unusual close-up of 
the now-rare grizzly bear. 
He's a killer—but also 
family-loving and fond of fun 
By Wesley S. Griswold 


PHOTOS BY F.C. CRAIGHEAD JR. 


“RIZZLY bears have clawed and 
bitten their way into the nation’s 
news this year 


It was a painful surprise in more than 
one 

There are so few grizzlies still at large 
—only about 800 in the U. S., outside of 
Alaska—that we tend to forget that this 


nse 


conTiNU! 


The grizzly turns murderer in an instant if aroused .. . He 


bear is the most dangerous wild animal 
in North America. 

“The grizzly is potentially as danger- 
ous as a tiger or a lion,” says Robert N. 
McIntyre, chief naturalist of Yellowstone 
National Park. 

Excepting Alaska, where until recently 
there were more bears than people, griz- 
zlies are found in only five states: Mon- 
tana, Colorado, Idaho, Wyoming, and 
Washington. Half of all the grizzlies out- 
side Alaska are believed to live in Mon- 
tana. 

Dangerous encounters. Meetings be- 
tween grizzlies and men, these days, are 
rare and usually accidental. But last sum- 


Why the grizzly is the king 
of American beasts 
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mer, in Glacier National Park, four per- 
sons blundered into the beasts. They were 
sevapay bitten or mauled. None of them 


They were lucky. A mature grizzly can 
break the neck of a moose with one 
swipe of his iron-muscled paw. David 
de L. Condon, a naturalist who studied 
the bears in Yellowstone Park for 25 
years, saw one do just that. 

‘The grizzly can absorb bullets like a 
sandbag. As a boy, Robert Mcintyre 
helped his father kill a grizzly that had 
been raiding colts on their ranch in north- 
ern Idaho. 

“We had both killed black bears with 


A mature male grizzly bear weighs 500- 
800 pounds and is as fast as a horse. In 
a headlong run, he has been clocked at 
more than 30 mp.h. 

When he rises on his hind legs, as he 
often does for a curious or lordly look 
around, he stands six to eight feet tall. 

His canine-like jaws are lined with 
strong, sharp teeth and are powerful 
enough to snap the spine of a deer in one 
crunch. 

His reach is more than in keeping with 
his height. His forepaws are at least a 
third longer and wider than an average 
man’s hands, and are tipped with tough, 
narrow claws two to three inches long. 


a's ‘; 
pegs, Lae cs 


is potentially as dangerous as a tiger or a lion 


a single shot,” he recalls. “It took nine 
for the tapi Ci us to Be And 
from whe at 
450 fe king through a strong 


Grizzlies now roam in considerable 
numbers only in Yellowstone and Glacier 
rks, more than 100 of them. 
Here they are protected from marauding 
men and, at the same time, are segregated 
as much from people who 
might make the perilous mistake of try- 
ing to feed or pet them. 

When grisslies meet. As a member of 


an party, one nt evening, ae 
in a car in Yellowstone and watched 
group of grizzlies—I counted 64 eather 


to feed. 


As the sun slid toward the distant 
lodgepole pines, 
shadow: 
the bears 


the pines’ deep 
retched ly southeastward, 
ame from all directions 
arrived alone at a gallop. We 
spotted them by the little puffs 
of dust that exploded from the sagebrush 
as they came pounding in across the 
mountain pastures. Some dawdled—moth- 
gging to let their two or three cubs 
p up. at shows 
We knew they were grizzlies, all right. from 

all had that wide ridge of hair that just f 
looks like a hump on their shoulders. But ™"" 
their coats varied in color: black with 


TAGGED cuB, reviving from drug, wears color- 
coded plastic strips in ears to provide lasting 
clues to age and rate of growth. 


frosty-looking hair tips, cinnamon, dark 
brown. 

One brute with a back as broad as a 
prize bull's reared up for a look-see. We 
estimated that he was between seven and 
eight feet tall and easily weighed 700 
pounds, 

There was hardly a sound at first but 
the rhythmic chuff of rough tongues. But 
as the crowd thickened, amiability 
thinned. There were throaty warning 
sounds when tasty morsels came into dis- 
pute. 

‘Once, abruptly, the pack scattered. 
There were savage snarls, then scuffling. 

One fighter was knocked right on his 
great back, clawing the air with all four 
paws, his long red tongue thrusting be- 
tween teeth furiously bared. But he kept 
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on rolling, and landed on his feet. As fast 
as that, the quarrel was over. 

Another huge beast seemed to have 
a particular dislike for a male a mite 
smaller than himself. He repeatedly 
rushed him, until he had driven the other 
grizzly away. 

Nobody knows the grizzly well, but a 
little band of scientists in Yellowstone 
Park is in process of finding out more 
about this animal than has ever been 
learned before. 

Tagged and tattooed. Drs. John and 
Frank Craighead, twin brothers, and staff 
are in the midst of an intense study of 
the grizzly throughout his present range. 
Sponsors include the National Science 
Foundation, the Wildlife Management 
Institute, and the National Geographic 
Society.’ For two years, the scientists 
have been harmlessly trapping the bears, 
knocking them out temporarily with drug- 
laden darts, weighing, measuring, tagging, 
and tattooing them, and releasing them 
to be recaptured later and examined for 
comparative data. The Craigheads even 
plan to attach miniature radio transmit- 
ters to some of the bears, so that their 
wanderings can be tuned in on and their 
positions pinpointed by triangulation. 

Until now, knowledge of the bears has 
been based largely on the field notes of 
‘a very few men who have had a chance 
to observe grizzlies from time to time in 
the wild. 

One of the most important collectors 
of firsthand information is tall, big- 
framed David Condon. Now assistant 
superintendent of Great Smokies Na- 
tional Park, he was chief naturalist at 

[Continued on page 214) 


FIRING A DRUGGED DART 
from a carbon-dioxide 
gun at a trapped griz- 
zly, Dr. John Craighead 
watches intently while 
an assil times the 


drug, which should ren- 
helpless 


der the bear 


can then be wi 
measured, tagged, ad 
tattooed for 
picture was taken i 
lowstone Park, but the 
research covers the griz- 
zly’s entire range. 


Inflatable hangar 


Air pressure and a lightweight metal 
le aircraft-main- 
gar developed by the Army 


frame support this portabl 
tenance 


Fallout-shelter kit 


Radiation absorption is cut 
99.5 percent by this basement 
fall-out shelter, according to the 
manufacturer. ’ After the steel 
shell is assembled with simple 
tools, the side bulkheads and top 
are filled with sand. It accom- 
modates six. Wonder Building 
Corp. of America sells it for 
$295 f.0.b. Chicago. 
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Quartermaster Corps. The half-oval struc- 
fure is inflated by a 1¥4-bp. low-pressure 
blower. The frame holds the fabric up as 
air is released when an end is opened to 
get a plane or helicopter in or out. 


Bicycle home-built for two 


Gary Helmerick, a newsboy in Cleveland, built 
this tandem oddity. He removed the front wheel 
of the trailing bike and assembled the fork on 
the sprocket of the first. Now his , Queenie, 
can accompany him on his route without undue 
inconvenience. She used to ride on a rear pack- 
age rack before she got a seat of her own. 


3 


imbals springs carry 
ald upset eriti- 
re mounted at 36- 


degre 
defle 
friction, ca 


angles for more resistance to vertical 
Helium in the sealed case lessens 
ies heat away fi 


Invisible Tripod Takes 
Jiggle Out of Photos 


VIBRATING helicopter, a 


and-held 
ephoto lens 


arp aeri 
ly combina- 


camera equipped with 
—and a hatch of remarkably 
photos. Sound like an unl 
tion? 

Not at all, according to a small but 
enthusiastic group of professional photo- 
graphers who have been using a new cam- 
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's a little black capsule 
ind sells for about 
$400. Inside are two delicately balanced 
gyroscopes th: 
provide both vertical and hori 
bilization—in effect, a legless tripod. The 
worse the vibration, the more dramatic 
the results, according to the stabilizer’s 


miamatactacen, Stlsceri power is supp 

portable, rechargeabl m battery 
in leather case or by transistor inverters that 
change auto or aircraft DC voltages to required 
115-volt, 400-cycle AC current. 


HELICOPTER PHOTO from 25 feet above airstrip 
shows 10 cards at 50-foot intervals starting 650 
feet away. Each card bears two-inch letters or 
numerals. According to tests by the manufac- 


turer, only the first three cards could be read 
with’ 10x50 binoculars not equipped with a 
stabilizer. All cards, the farthest being 1,150 
feet away, could be read with the same 
binoculars equipped with a Kenyon unit. 


manufacturer, Kenyon Products, Deep 
River, Conn. 

‘The device was designed for movie 
cameras and binoculars as well as still 
cameras. In fact, there’s talk of adapting 
the stabilizer to smooth out rifle fire, and 
even of building a smaller model to steady 
a surgeon’s hands.—Carlton Bucher. 


Plate-glass handler 


TEN-INCH SUCTION CUPS are exhausted by 
the Si ieed Yee! that powers the beam. Device 
also handles sheet metal, smooth paneling. 


ntally. Controls 
owned by Hill 
Brothers Glass Co., Birmingham, England. 


Glass weighing up to 560 pounds can 


teries power a hydraulic pump that 
operates the 24-foot beam. Four suc- 
tion cups at the end of the beam se- 
curely grip the glass. 


How to weigh a spoonful 


The handle of this plastic kitchen 
spoon contains a spring balance and a 
small scale. With it, a housewife can 
weigh cooking ingredients up to eight 


ounces. It was shown in London. 


Gas-jet controls and a 
restartable engine make this 
steerer and pusher of 
satellites a stalwart in 
U. S. space programs 


a sana 


Acrobatic Agena: 
Prize Performer 
in Space By Bob Mount 


is a wonderfully nimble vehicle-of- 
all-work that is making history. 

Its job is to steer satellites, and even give 
them a push if necessary. One of its most 
important missions may be sky-spying. 
All other space craft, once launched, 
have been beyond flight control. Agena 
(a-jee-na), named for a little Greek is- 
land whose sailors helped save democracy 
more than 2,000 years ago, is different. 
This barrel-shaped celestial traveler, as 
long as a big car but only five feet in 
diameter, can do all sorts of useful tricks. 
In the first place, it is unique among 
orbiting vehicles in having its own rocket 
engine. An Atlas or Thor missile is used 
as a booster to launch the space jeep. 
Then, when the booster burns out and 
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A GENA, a billion-dollar “space jeep,” 


falls away, Agena’s engine carries on. 

Gymnastics in space. This rocket can 
be shut off and restarted in flight to 
change a satellite’s orbit or steer a stray- 
ing space probe back on course. 

Even more remarkable is Agena’s abil- 
ity to maneuver in space. It can roll left 
or right. It can raise or lower its tail to 
any angle desired. It can spurt forward. 
It can dip or lift its nose until vertical, 
and then move sideways. Or it can do a 
somersault and travel backward, 

Combination maneuvers can point 
Agena in any direction and hold it there. 

‘These gymnastics made it possible for 
the first time, last August, to orbit a satel- 
lite and recover its payload. 

Only a handful of the tubby Agenas 
have been launched to date, but they’ve 


How it is made to rotate 


++-and do somersaults 


show how alternate pairs of jets can roll the 
vehicle either way. The lower drawings show 
how matching pairs of jets can change the 
satellite's angle or flop it over. 


poled 9 satellites into orbit in 14 tries, 
for a .643 batting average. 

Upcoming jobs. The most urgent mis- 
sions for Agena are military—and defen- 
sive, as befits its name. They will cost 
several hundred million dollars by the 
end of this year. 

Samos-Agena satellites will replace the 
optical eyes and electronic ears of the 
downed U-2 sky-spy planes. 

Midas-Agena satellites will scan the 
earth for infrared trails of hostile rockets. 
Midas warnings could avert a space-age 
Pearl Harbor. 


TORIC LAUNCH on Aug. 10, 1960, with a 


Thor missile as booster, hurled a Discoverer- 
Agena into an orbit from which, for the very 
first time, its nose cone was recovered. 


CONTINUED " 


Many other Agena projects are planned 
purely for scientific work. Those listed 
here will account for 130 launchings by 
1970, at a cost of more than $1.3 billion: 

© Discoverer-Agena satellites have al- 
ready shown us how to pluck a payload 
out of orbit, a trick that had to be mas- 
tered before the manned-satellite Project 
Mercury can be a success. A Discoverer 
also made the first polar orbit, and be- 
came the first satellite to ride around the 
earth in a stabilized position. 

@ Ranger-Agena probes will send in- 
struments to the moon to solve the mys- 
teries of the lunar landscape (1961-62). 

@ Nimbus-Agena satellites will scan 
the earth’s clouds to provide information 
for accurate, long-range weather fore- 
casts (1961-62). 

© Orbiting Astronomical Observatory 
(OAO)-Agena satellites will poke re- 
mote-controlled telescopes into the clear 
space beyond the atmosphere so that 
astronomers can peer at the center of our 
galaxy for the first time (1963-64). 

© Other Agenas will orbit the sun to 
study its elements, and check the oddi- 
ties of Venus and Mars (1962 on). 

‘These are only a few of the projects 
that the new space jeep makes possible. 

The heart of Agena’s control system 
consists of four jets of pressurized nitro- 
gen. Two pairs of them, each set back to 
back, are mounted at opposite edges of 
the space jeep’s rear skirt. Any two jets 
can be opened or closed. 

One combination, for instance, makes 


RIDING NOSE-DOWN, Nimbus-Agena satel 
nudged into position by jet “trim tabs,” wil 

scan the earth's cloud cover to aid weather fore- 
casts. Solar energy will run the scanner. 
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NOSE CONE, the ri 
here to Agena prior to launching, A fairing hides 
the retrorocket that will separate them later, 


Agena roll either way around its long 
axis, like a spinning bullet. Another 
moves it up or down around its short 
axis, like a tumbling bullet. Simultaneous 
spurts from all four jets stop any motion, 
While Agena travels in space, the gas jets 
act as trim tabs to keep the jeep aimed. 
Infrared eyes. The experimental Dis- 
coverer-Agena satellite was designed to 
cruise with its body parallel to the earth's 
surface, aimed always at the horizon. 
Since the engineers couldn’t go along to 
operate the nitrogen trim tabs, they put 
an infrared eye in charge. The eye, set 
in the space jeep’s nose, was adjusted to 
detect the earth’s infrared horizon. 
Automatic controls kept the infrared 
eye aimed at the horizon. When Agena’s 
nose rose too high, the eye saw only the 


LANDING INSTRUMENTS GENTLY on the moon 
will be done like this by a Ranger-Agena, which 
will place a seismograph, thermometer, and 
radio transmitter there to record for weeks. 


1 Discoverer-Agena satellite 
‘has been flipped to ride 
‘tail-first in orbit 


HOW TO RECOVER a 
space traveler from or- 


bit is shown in this se- ‘separates Discoverer 


quence of | drawings. from Agena 
1 technique here was 
responsible for the U. 5. 
‘orce's first success- retrorocket falls 
ful capture of a re-entry 3 penetra Discoverer 
vehicle, near Hawaii, enters earth's atmosphere 


last August. 


cold sky. An electronic command to the 
jets then told them to lift Agena’s tail 
until the earth’s horizon swung back into 
view. When the vehicle’s nose drooped 
and the eye saw only the hot earth and 
no horizon, orders were shot to the jet 
trim tabs to get that tail down. 

With these controls, Discoverer 
achieved the first fully stabilized orbit 
with respect to the earth’s surface. Agena 
A worked so well that the Air Force 
began to work out variations. Agena B 
can be aimed anywhere. 

Midas, Samos, and Nimbus satellites 
will be pointed downward, scanning the 
earth. OAO satellite-telescopes will be 
aimed wherever an astronomer chooses. 
Ranger probes will be aimed at the moon. 

Pitching a floater. In the early Dis- 
coverer-Agena satellites, one main ob- 
jective was to recover a payload from 
space. The designers installed a retro- 
rocket in the satellite's nose, pointing 
toward Agena’s tail. The front end of the 
satellite was covered with a re-entry nose 
cone. The payload was tucked between 
the nose cone and the retrorocket. 

‘Agena was launched into a circular 
polar orbit. The satellite’s track was like 
a ring in space above the earth's poles, 
with the globe rotating inside the ring. 

For a recovery area, the Pacific Mis- 
sile Range directors chose a huge square 
of ocean near Hawaii. As the satellite 
passed over the North Pole and began a 
southward trip over the Pacific, the space 
jeep was somersaulted so that it was trav- 
eling backward, with the nose pointed 
slightly downward. Over the North Pa- 
cific, the retrorocket was fired, and the 


@ 
2 Firing of retrorocket 


RE-ENTRY VEHICLE 


AFTERSTRUCTURE 


4 Parachute opens to slow 
Discoverer’s return to 
earth and make i easier 
to see and catch 


nose cone, payload, and rocket shot away 
in the opposite direction. 

The effect was somewhat like pitching 
a baseball out the rear of a speeding car. 
The ball would continue moving in the 
direction of the car’s motion, but at a 
lower speed. 

The Discoverer payload’s speed was re- 
duced so that gravity would pull it back 
into the earth’s atmosphere as the jeep's 
chassis continued in orbit. The nose cone 
protected the recovery package from the 
fierce heat of re-entry into the dense 
atmosphere. Then a parachute blossomed 
to lower the payload—sealed so it would 
float—toward the ocean for recovery. 

Slight control errors balked success 
until the thirteenth try. That “unlucky” 
shot turned out to be perfect, and the 
U. S. Air Force made the first recovery 
of an object that had been in orbit. 

B-58 rocket engine. Agena’s power 
comes from a liquid-fueled Bell rocket 
engine of 15,000-pound thrust. Curiously, 
it was intended for the B-58 Hustler 
bomber. Instead, it wound up in outer 
space. Choice of red-hot fuels (hydra- 
zine and nitric acid) forced a switch of 
a few engine parts to withstand super- 
high temperatures, but basically the en- 
gine is unchanged. 

[Continued on page 220) 
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. and more earth is pushed on it to plug hole. 


Plugging a hole in a dike 


Frank Gaskill, a contractor at Silver Lake, N. J. 
didn’t stop a leak in this dike with his finger, like the 
famous Dutch boy. He used his automobile. 

When water from the Atlantic Ocean tore through 
a temporary dirt embankment to threaten 5,500 acres 
in Lower Alloways Creek Township adjacent to Dela- 
ware Bay, he had his car pushed into the gap to provide 
an anchor while bulldozers did the earth-moving job. 
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Free umbrellas 

Unclaimed umbrellas left 
in the lost-and-found bureau 
of the Chicago and North 
Western Railway are put to 
good use during unexpected 
showers, They are lent free 
to commuters at the rail- 
road’s Chicago terminal. 
It’s all done on the honor 
system. The only require- 
ment is that the umbrellas 
be returned—for borrowing 
by other commuters caught 
in other showers. 


Sand tower 

This leaning reinforced- 
concrete bunker on the edge 
of Britain’s new London- 
Birmingham motorway has 
twin compartments, each 
holding 60 tons of sand and 
cinders for use on ice. 

Bulk material is loaded 
by a ground-fed hopper that 
fills either compartment in 
just, over an hour, It is 
discharged from. air-oper- 
ated chutes that fill a 12-ton 
truck in three seconds. 


"ACESHIP is 80 fect long, has 
ed cabin that seats 16 strapped- 
if, Pastengers. After a countdown, the 
pilot pushes a button that starts vibrators in 
the seats to give an illusion of movement. 
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MOON IS APPROACHED on si 
the “flight,” which takes 12 
science fiction is add 


what purports to 


For a fanciful flight to the moon 


An authentic-looking spaceship—except 
that it’s horizontal instead of vertical— 
stands ready for a “take-off” into space 
on a launching pad in a lot at Gatlin- 


burg, Te 

e rocket is 80 fect long, has a 28- 
foot cabin that accommodates 16 passen- 
gers strapped to their seats. Vibrators 
in the seats give an illusion of flight. 
A screen on the instrument panel shows 
colored scenes, including the Milky Way, 


Intercom on / 
your telephone bs 

A new intercommu- 
nications system that 
works on your phone 
will be available to 
telephone-company 
subscribers early next 


ear. 

It operates on a cen- 
tral control, a mike in 
the base of each ex- 
tension phone, and a 
speaker on a nearby 
wall. Each extension 
can be used to dial 
outside calls. 

For $25 installation, 
subject to local rules, 
and $6 a month, you 
get three phones and 
a door speaker. 


Delivery man at door 


of a simulated trip to the moon, The ani- 
mation is accompanied by appropriate 
remarks from the pilot, 17-vear-ol 
Stout, who skyrocl an idea from & 
high-school science-fair exhibit into a 
paying amusement-park “ride.” His en- 
tire family participates: father, mother 
and one sister dressed as stewardesses, 
and a younger sister as “‘cabin boy.” They 
say the project is educational a3 well as 
a money-maker. 


. is answered from basement. 


How a 


Pop-Up Toaster 


gadget that serves up your breakfast 

toast as you like it. Early toasters 
were simple bread racks with heating ele- 
ments around them. Today’s models not 
only turn themselves on and off, but al- 
low extra time for the first slice (when 
the devices start cold) and compensate 
for fluctuations in line voltage. They're 
adjustable to toast bread of various kinds, 
too, and to turn out the slices to your 
taste—from a golden tan to a deep melba 
brown. 

One popular toaster almost takes the 
bread out of your hand. It lowers the 
bread by motor power and pops up the 
slices with a well-behaved, ratchet-cush- 
ioned lift instead of the mousetrap snap 
of older types. The motor, specially de- 
signed to withstand the oven heat, is 
switched on by the weight of a single 
slice of bread. 


Se engineering goes into the shiny 


Works 


A separate small heating element in 
this machine, wound around a bimetalic 
strip, is connected in series with the four 
oven elements. It begins to heat the strip 
at the moment toasting starts. At a point 
determined by the setting of the toast- 
selection knob, the timer shuts itself off 
and begins to cool. 

‘Toasting continues, however, until the 
timer has reached the end of its cooling 
cycle. Then it releases the toast racks and 
shuts off the ovens. 

‘The Toastmaster shown here is made 
by the McGraw Edison Co., Elgin, Ill. 


HERE’S WHAT'S INSIDE the chrome-plated case 
(right). This model has two bread slots, each 
flanked by two heating elements, The two toast 
racks are joined and pivot as one at the forward 
end. When they are in the up-slanting position 
shown, all current is off; but the switch mecha- 
nism is set to close the starting circuit when 
the bread is dropped into the racks. 


You provide the bread—and an eerie mechanism does the rest 


INSERTING A SLICE untilts the bread rack, whose 
shorter, vertical leg trips the switch, This closes 
peer net sen ae irellse oe, Soa 
energized, the motor through its pinion and gear 
rack hauls down the bread carriage, and this 
in turn stretches the return spring. 


WHEN BREAD IS DOWN, the gear rick bottoms 


horizontally lever, 
Fighthand end voder a eately wile hag on ent 
rack engages a roll-over cat (not shown): The 


Hint 
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PS PICTURE NEWS 


Cooling tomorrow’s Mach 3 airliners 


Beyond the glass pane in the picture 
above are a couple of men who know what 

Their 
”” is being subjected to 250-degree 
heat to simulate conditions inside an 
airliner of the future going more than 
2,000 m.p.h. at an altitude of 70,000 feet. 
In the foreground and right background 
are scientists of the Garrett Corp. collect- 
ing data on the experiment. The aero- 
nauts aren't suffering—they are being air- 


conditioned down to a shirtsleeve tem- 
perature, Tomorrow’s supersonic airliners 
will have to be super-air-conditioned 
cause a staggering amount of heat will 
be generated in them by outside air fric- 
tion, electrical equipment, and ordinary 
body heat. 

Each hour, 300,000 BTU of heat will 
have to be drained off—or seven times as 
much as that required to heat a six-room 
house on a 10-degree winter day. 


Tiniest drawbridge 

Eighteen inches is the maximum open- 
ing of the Somerset bridge in Hamilton, 
Bermuda, believed to be the smallest 
drawbridge in the world. Here strollers 
help a sailor navigate the mast of his 
dinghy through the tiny opening. 
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Translucent truck top 

Loaders will find plenty of light in this 
new White truck. It has a translucent 
skylight in its fiber-glass top that pro- 
vides diffused daylight in the cargo space. 
‘The top is a single assembly, and is re- 
movable for replacement. 


New Ideas from the Inventors 


Auto Desk Is a File, Too. Men who use 
their cars for business might get their 
paperwork done more quickly and easily 
with this recently patented desk that 


Slide Cap Foils Small Fingers. To un- 
screw a bottle cap covered by this slid- 
ing sleeve, you'd have to align a lug and 
recess, then squeeze tight to lock the 
sleeve to the threaded portion. It would 
keep children safe from poisons, warn 
grown-ups getting medicine in the dark. 


rides with them. The writing-surface and 
armrest panels would lift up—or off—for 
access to storage sections, and the desk 
could be lifted out for Sunday driving. 


Heel Adjusts for Style or Comfort. 
Turning a recessed nut against a screw 
shaft would raise or lower these tele- 
scoping heels as much as three-quarters 
of an inch. The wearer could shorten 
them for ease when shopping or at the 
office, then step out taller in the evening. 
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More Inventors’ Ideas 


Sliding Bridle Stiffens Bristies. You'd 
have to clean fewer brushes after a paint 
job if bristle stiffness could be adjusted 
for broad or fine strokes, A movable bridle 
on this brush would alter the exposed 
length—and flexibility—of the bristles. 
The bridle would snap off for cleaning. 


Meter Umpires Tug of War. With this 
“game or exercise” machine monitoring 
the play, tug-of-war teams couldn’t argue 
over doubtful start or finish lines. Spring- 


Tire Iron Lifts Wheel. Changing a flat 
would take less work if you could lever a 
wheel up to meet the axle. Forked prongs 
on this tool would slip under a tire and 
raise it when you pressed down on the 
handle. A pivoted foot plate would sup- 
port the lever on soft ground. 


loaded reels would feed out equal starting 
lengths. Then the stronger pull on either 
rope end would move a pointer connected 
by sprockets to the reel hubs. 
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Mudguard Doubles as Sled Runner. 
Neither snow nor slush would keep a 
baby in this baby carriage from his ap- 
pointed rounds. Metal strips pivoted 
around the wheel axles could be turned 
down, when necessary, to form sled run- 
ners. Spun around, they'd fend off mud. 


Tuning Tool Counts Turns. Back-of- 
the-set adjustments often improve a TV 
picture, but can sometimes lose it com- 
pletely. With this alignment tool, how- 
ever, you'd be able to restore any tunable 
shaft to its original position. Marked 
disks would register full or partial turns, 
and an index on the transparent handle 
would show net change in direction. 


* would be supplied with the kit to keep 


\ 
Plug-In Buffer. Here’s a wax polisher 
that works off the car's cigarette-lighter 
socket. With no extension cord to tie 
down the car, you could move it into the 
shade to work. A gas-pedal hold-down 


the battery charging as you buffed. 


The following patents have been issued on these inventionst 
Gar deak—No. 2936,11 10 F, 


if the address i 
(by name and patent nume 
ber} in care of the Commissioner 0] Patents, 
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What Was the Star 


By Robert S. Richardson associate Director Griffith Observatory 


T CHRISTMASTIME astronomers are often asked, “What was 
the star of Bethlehem?” 

About all an astronomer can do is shake his head regretfully, 
say that no such star as the star of Bethlehem now exists, and that 
there is no scientific evidence of its existence at any time. But he 
might also cautiously admit that there are a few ways in which the 
appearance of such a remarkable object as the star of Bethlehem 
might be explained. “For example, suppose that we assume—” and 
he proceeds to discuss some of the things that might have happened. 
Let us follow his discussion and see what some of these possibilities 
are. 

It is related that the Magi had seen a star in the east that heralded 
the birth of a King of the Jews. They traveled to Jerusalem, told 
Herod of the star, and wished to know where He was that they might 
worship Him. Herod sent them to Bethlehem because it had been 
prophesied that the Messiah would be born in the city of David. 

“When they had heard the king they departed; and, lo, the star, 
which they saw in the east, went before them, till it came and stood 
where the young child was. 

“When they saw the star they rejoiced with exceeding great joy.” 

The Magi worshiped the child and gave Him gifts, and then, 
warned that Herod sought to destroy Him, went by another way to 
their own country. 

There is no other mention of the star in the scriptures or in other 
historical accounts. 

In seeking a rational explanation, it must be remembered that the 
Chaldeans were assiduous observers of the heavens, so that the posi- 
tions of the fixed stars and the motions of the planets were a familiar 


This article is from a new book, “The Fascinating World of Astronomy” 


128 Poputar SCIENCE DECEMBER 1960 


of Bethlehem? 


story to them. Indeed, there is every reason to believe that the an- 
cients were much better acquainted with the constellations than are 
the people of today, who can seldom get a good look at the night sky 
because of artificial illumination. The Chaldeans would never make 
the obvious blunder of mistaking a bright star such as Sirius for the 
sign for which they were waiting, or even one of the bright planets, 
Mars, Jupiter, or Venus. 
We must look for something 
very unusual in the sky, 
some exceptional and awe- 
inspiring event that oc- 
curred about the time of the 
birth of Christ. 

Here we get into trouble 
at once, for history is so 
vague and confusing on this 
point that it is impossible 
to fix the birth with any 
certainty. But it is probable 
that 5 B.C. would not be 
greatly in error. (Many The head of Halley's comet. Mount Wilson 
people may ask what is the and Palomar Observatories photo. 
matter with December 25, 
in the year A.D. 1. Our use of the year of the birth of Jesus as the 
era from which to reckon time came from a suggestion by the learned 
Roman monk Dionysius Exiguus, who died in A.D. 556. He computed 
the date of the birth to be 754 A. U. C. [ab urbe condita, time meas- 
ured from the founding of Rome] and although this is now known 
to be wrong, the system has become so firmly established that noth- 

[Continued on puge 232] 
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Belt records space reactions 


A special belt is helping the Boeing Airplane Co. 
test human reactions to simulated spaceship conditions. 
While the subject undergoes depressurization and ex- 
treme heat and noise simultaneously, miniaturized 
medical instruments in the belt record heart electrical 
impulses and sounds, brain waves, and body heat. 


Electric feeder keeps seals hopping 

Seals at the London Zoo are learning to eat and stay 
slim—with the help of an electric fish dispenser. The 
device circles the pool's edge and ejects a fish each 
time the keeper presses a button, giving the animals 
exercise and entertaining the watchers. 
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Gas gun 

Sixty bullets can be fired 
by this gas-powered sport 
rifle without reloading. And 
1,200 shots can be fired be- 
fore the gun must be re- 
charged from a CO, bottle. 
Austrian made, it also 
comes in a military model 
used by the Austrian army. 


Dispenser gives 
candy to baby 


How to keep baby quiet 
in the carriage while mam- 


ma shops in the store has 
been solved with this Brit- 
ish-made automatic candy 
dispenser. It’s fitted with 
a timer that releases the 
sweets at set intervals. 


BOTTOM of Squirming Irma, 
shaped like a human’s, is made 
to roll, twist, slide, shift, and 
toss like a “fidgety teen-ager 
weighing 130 pounds. 


Squirms test 
movie seats 


The strange-looking me- 
chanical device shown here 
a name: Squirming 
Irma. Irma’s job is to test 
seats manufactured for the- 
aters, schools, and buses. 
Irma’ makes her tests for 
the American Seating Co., 
Grand Rapids, Mich. 
She’s designed to simu- 
late the wear and tear 
caused to seats by people, 
particularly young people 
prone to wriggle. 
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CLOTHED IRMA tests seat-cover wear. Fifty hours of squirm 
ing equals what a school seat will get in two years. 


Stainless-steel car 

The stainless-steel body of this Thun- 
derbird isn’t painted or protected in any 
way—and it’s expected to last indefinite- 
ly. ‘The car was built for the Allegheny 
Ludlum Steel Corp., Pittsburgh, to show 
the durability and good looks of stainless 
steel. Several stainless 1936 Fords are 
still rolling and still look good. 


One-wheel tunnel scooter 
‘This experimental catwalk car, tested 
recently in New York’s Lincoln Tunnel, 
lets policemen cover their beats more 
quickly. Weighing 550 pounds, the alu- 
minum and plastic car rides on one wheel 
and is guided by a side rail. It goes in 
either direction. does up to 30°mp.h. 
powered by an eight-hp. gas engine. 
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A 230-POUND BLOCK of laminated wood slams 
down from 280 feet. Polaroid camera films 
stress and strain curve plotted by an oscillo- 
scope. Slow-motion movies also record the drop. 


Army Air-Drops 
Supplies onto 
Paper Cushion 


IE fit 
i HL itp bof 


So 
TOWER HOISTS TEST LOADS and drops them onto ACT EFFE ipper honeycomb has not been 
a force-measuring plate at its base. Cables guide Bottom stack is crushed to 40 percent of 
loads. Instrument-carrying van is at left. original volume. Rubber straps secure stacks. 
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FELT SHOCK PADS, center, are ones now used as 


air-drop cushions. To right are crushed and 
whole honeycomb samples. Man at right is hold- 
ing unexpanded honeycomb without facings. 


wu the help of a paper-honeycomb 
pallet, big Army trucks are being 
taught to drop 1,000 feet out of the sky 
—and land mobile as a kitten that just 
four-footed it off a couch. 

To make sure the lesson takes, engi- 
neers at the University of Texas Bal- 
cones Research Center, working under an 
Anny contract, triple-check with oscillo- 
scopes, slide rules, and a 280-foot drop 
tower. 

‘The honeycomb material is the Army's 
new solution to the heavy losses—esti- 
mated at as much as 50 percent—of para- 
chute-dropped equipment during World 
War II. It can absorb 95 per cent of the 
crushing impact of a truck parachuting 
1,000 feet. Properly packaged, it also can 
gentle the landing of a jeep, a water tank, 
a high-powered artillery piece, even a 
paratrooper. 

Here’s an example of what the sand- 
wich can do to shock: 

Five three-inch layers of honeycomb 
are stacked on a force-measuring plate 
at the base of the drop tower. The re- 
lease button is pushed, and 230 pounds 
of laminated wood whine 280 feet down 
the cables. The wood hits the honeycomb 
with a 75,000-pound force, but doesn’t 
splinter as might be |. The sand- 
wiches absorb the shock with a slightly 
explosive whoof. 

Eight years of testing in the lab and 
at the tower have shown that the honey- 
comb has still another advantage: It re- 
duces cost of air-drops by allowing use of 
smaller parachutes—Marj Wightman. 


WATER-TANK TRAILER is raised 14 feet. Impact 
velocity from this height is about the same as 
that of an actual parachute delivery. 


AN INSTANT AFTER ITS RELEASE, trailer still is 
about five feet from impact. Cables run from 
front of trailer to the instrument van. 


J | 


% 


p> 


= 
TECHNICIANS EXAMINE TRAILER for damage just 


after impact. Honeycomb cushioning is crushed 
to about 50 percent of original volume. 
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FLEA-POWER MOTORS—36 of them 
ed by Speedway 
the rides, Built in 
‘ound still runs 


its permane 
windows 
¢ by childr 


He built his own miniature carnival 


A flick of the switch, and 1,200 flash- Gross, who lives in Ashland, Ky., be- 
light bulbs light up, 10,000 tiny com- gan his unusual hobby 32 years ago with 
ponents go into action, and 500 the construction of a scalée-model merry- 
make-believe merrymakers seem to have go-round. His exhibit is now valued at 
the time of their lives. It’s Fred M. Gross $50,000. It’s displayed at fairs and spe- 
Sr.’s amazing miniature carnival. cial occasions throughout the country. 
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OCTOPUS RIDE with its gyrating arms (left) is other, timed to start and stop eccentrically, 
bright with lights. It has two interdependent — raises and lowers them. Twin-motor setups also 
motors (right). One turns the arms while the — power the tilt-a-whirl and the whip. 
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LATEST ADDITION is the funhor 
getting finishing touches. froi 
constantly worl 


MOTOR HIDDEN IN BASE tu 
The attraction is realisti 
to curlicues and numerals 


lly detailed, e 
the seats. 


ns Ferris wheel. 
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Bags save drones 

When these braking bags hit the 
ground, air suddenly compressed in 
them breaks the diaphragms in their 
ends, letting the missile drone they're 
protecting land gently. Here they’re 
tested on a drop tower at the Air 
Cruisers plant, Belmar, N, J. In actual 
use, they inflate automatically during 
descent of a drone, preserving it for 
further use. Various-size holes under 
the replaceable fragile diaphragms 
control deflation on impact. 


Arabs’ first car 

‘A two-cylinder, four-cycle, air-cooled 
engine powers the little Ramses, first 
automobile produced in the United 
Arab Republic. The squat, angular 
body design kept tooling costs down. 
‘The manufacturer, Egyptian Automo- 
tive Co., claims 55 miles per gallon. 
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VACUUM ASH TRAY is put into 
action by a lever beneath it to suck cig- 
arette butts into an airtight container, 
smother them, and keep the smell of 
burning butts out of your car. You attach 
it below the dashboard, either extending 
outward or recessed under it. Jet-Out fits 
any car, can be installed with ordinary 
tools. $5.95. Orco Products, Inc., 7688 N. 
Interstate, Portland, Ore. 
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Compact 
Flood for 
Movies 


All the effective light of 
four R-30 photofloods on an 
18-inch bar is put out by 
a single 650-watt halogen- 
vapor lamp in this 23-inch 
reflector. 

‘The new Sun Gun flood 
lamp, for 8-mm. home- 
movie making, operates on 
110-volt house current. It 
can be used without filters 
for Type A color film, as 
well as black and white. 

Complete with lamp and 
12-foot extension cord, it 
sells for $24.95; replace- 
ment lamp, $7.98. Sylvania 
Electric Produ 


ge ree 
FIBER-GLASS COVER protects 
your car's top and glass from ice, snow, 
birds, and insects when you park in the 
open. It is fastened with strong elastic 
bands and rustproof hooks, can be re- 
moved in seconds, folded, and stored in 
the trunk. Three sizes: compacts and fo1 
eign cars, $7.99; other domestics, $9. 
station wagons, $12.99. Triangle Mfg. 
Co., 519 W. Pratt St, Baltimore, Md. 


CEILING HEATER hangs overhead 
out of the way of children and pets when 
you need supplementary or occasional 
heat. It mounts on the surface, is 2% 
inches deep, and has no moving parts. 
One unit will heat a room up to 10 by 
1714 feet in area. Cost, $54.95. Sun-Tron 
Corp., 7435 W. Wilson Ave., Chicago. 


PISTOL-GRIP HANDLE gives you 
easy control over this newly designed ra- 
dial-arm saw just added to the Craftsman 
line. It has adjustable tension, a trigger 
switch for intermittent operation, and a 
built-in blower to keep the table clean. 
Cost, $189. Sears, Roebuck & Co., 925 8. 
Homan Ave., Chicago. 


FABRIC MENDER is 
applied like cement from a 
collapsible tube. You can 
use Darn to hold patches, 
seal rips, hem, or attach 
pockets or decorations to 
cotton, wool, and most fab- 
rics. Per tube, 69 cents. 
Woodhill Chemical Corp., 
1390 E. 34th St., Cleveland. 


ELECTRIC PEELER 
fits into your kitchen dis- 
poser; takes power from it; 
thin-peels potatoes, onions, 
fruit, and other vegetables; 
gets rid of the skins; and 
cleans itself in seconds. 
PeelQuik sells for $29.95. 
Manesco, Inc. 605 Plan- 
dome Rd., Manhasset, N.Y. 


ALUMINUM LEVEL 
has a two-foot rule on top 
marked in inches that can be 
read from either edge. It's 
called the Challenge and is 
manufactured in two mod- 
els: with four vials, $4.50; 
six vials, $4.98. Columbian 
Vise & Mfg. Co., 9021 Bes- 
semer Ave., Cleveland. 
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PACKAGED MOLDING contains 
all the molding and nails you need to re- 
style a flush door. Pieces are precut to 
size, premitered, and drilled for nails. 
They can be put up with a hammer and 
the aid of a full-scale working diagram 
included in the box. $8.88. Bendix Mould- 
ings, Inc., 192 Lexington Ave., NYC. 


SEVEN-IN-ONE TOOL combines 
a hammer, wood or metal saw, one Phil- 
lips and two straight screwdrivers, awl, 
and nail pull in one tool. You simply turn 
a screw in the handle to interchange 
them. The handy little tool is made in 
West Germany. $2.95. World Marketing, 
23722 111th Pl. W., Edmonds, Wash. 
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TORCH KIT includes the tools and 
materials you use for common soldering. 
Besides a propane torch and fuel, it con- 
tains a chisel-point soldering tip, bar of 
50/50 lead solder, bar of aluminum sol- 
der, and can of flux. The kit sells for 
$8.95; replacement fuel, $1.95 a tank, 
Turner Corp., Sycamore, Ill. 


STYLUS-PRESSURE GAUGE 
measures force exerted on a record by the 
tone arm. Its scale is marked in ¥4-gram 
divisions. The SPG3 gauge is a swivel 
balance having a plastic pan on which the 
stylus rests at record-surface level. $2.95. 
Garrard Div., British Industries, 80 Shore 
Rd., Port Washington, N. Y. 


Hot-Water 
Mix Works 
by Solenoid 


Pushbuttons control sole- 
noid valves that mix hot 
and cold water in a unit 
mounted near the hot-water 
tank instead of at the fau- 
cet. The system cuts down 
on heat loss in pipes through 
a long run of hot water, 
gives right temperature in- 
stantly. 

Pushbutton panels, relays 
actuated by 24-volt trans- 
formers, and solenoid con- 
nections are made for 
kitchen sinks, lavatories, 
tubs, and showers. Buttons 
are marked for hot, cold, 
warm, extra warm, full or 
gentle flow. $100 to $200, 
depending on model. Ultra- 
flo Div., American Sanitary 
Mfg. Co., Abingdon, Ill. 


CAR-TOP CARRIER has fiber-glass 
cover on a plywood platform to keep lug- 
gage dry. It is 14 inches deep, 48 wide, 
and 58 long to provide plenty of storage 
space on top of conventional cars and 
station wagons. It’s equipped with a 
tamperproof lock, costs $59.95. Fabricon 
Products, River Rouge, Mich. 


GOLF-SWING INDICATOR is a 
practice tee that judges your follow- 
through indoors or out. Pins in front of 
its flexible tee fold to one side or the 
other for a hook or slice, fall straight 
if the swing is perfect. It's made of 


Marlex polyethylene, sells for $6.95. 
T. & C. Enterprises, Inc., Warren, Ohio. 


WHAT'S NEW 


A Space Port for Junior 


Instrument panel and viewing screen allow young rock- 
eteers to operate this Astro Base. Machine-gun noises, 
flashing lights, space lock, loading winch, and maneuver- 
able scout car are remote-controlled. The toy has two 
flashlight-battery-operated carbon-brush motors. Price: 
$20. Ideal Toy Corp., 200 Fifth Ave., NYC. 


POWER SAW enables 
children to make toys from 
styrofoam sheets, but can’t 
cut their hands. Sheets are 
included. Two flashlight 
batteries run the tool. $5. 
Gong Bell Mfg. Co., East 
Hampton, Conn. 


MINIATURE AIR CAR rides on a 
cushion of air. Like the full-size experi- 
mental models being developed by major 
manufacturers, the wheel-less, wingless 
craft skims over land and water without 
visible support. It’s battery-operated, and 
made of red and yellow plastic. $2.98. 
Victor Stanzel Co., Schulenburg, Tex. 
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JET-PROP AIRLINER is oper- 
ated by dual aircraft-type controls. It 
dives, banks, climbs on command, and 
has blinking landing lights, retractable 
landing gear, and variable-speed engines 
that emit a high-pitched jet whine. $14.98 
less batteries. Remco Industries, Inc., 113 
N. 13th St., Newark, N. J. 


IN TOYWS................... 


SERVICE STATION and garage 
has miniature parking facilities and gas 
pumps, as well as lubrication, battery- 
charging, and tire-inspection equipment. 
A motor powers the car lift. Also included 
are toy cars, trucks, and attendants. The 
all-metal, three-story station sells for 
$8.95 complete. T. Cohn, Brooklyn, N. Y. 


PLANE MODEL of Lockheed P-38 
is the first twin-engined, ready-to-fly toy 
airplane. It’s an accurate copy of World 
War Il’s famous fighter. Twin booms 
mount starter-equipped .049 gas engines. 
$19.98, complete with battery, control 
handle, guide lines, and fuel. Wen-Mac 
Corp., 1151 Tennessee Ave., Los Angeles. 


A-POWER PLANT is 
an 18-inch-square scale- 
model kit designed from 
Westinghouse blueprints. 
Included is a booklet on the 
nature, history, and uses of 
atomic power. $6.95. Revell, 
Inc,, Venice, Calif. 


FAST-DRAW GUN, 
strapped to the wrist with a 
leather band, snaps light- 
ning-fast into the hand with 
a flick of the wrist. It has a 
chromed barrel, white grip. 
Cost: $2.98. The Hubley 
Mfg. Co., Lancaster, Pa. 


PLASTIC ROBOT has 
transparent body that re- 
veals its multicolored gears. 
The 18-inch device walks, 
swings its arms, moves its 
jaw, squawks, and rings a 
bell. $12. Ideal Toy Corp., 
200 Fifth Ave. NYC. 


MI 


scope has no hori: by which to 
judge height of firing trace. But you can 


AC 


spot abi 
drawings pi 


al patterns by comparing with 
don the side of the instrument. 


How Good Are 


Those New 
Spark-Plug 


Scopes? 


Are they just gimmicks to sell you new plugs? Or do they 
really fill a need? We tested a batch to find the answers 


By E. F. Lindsley 


NE of these days—if it hasn't 
happened already—your filling- 
station man may attach a strange- 

looking gadget to your car’s engine and 

peer knowingly at this newest device for 
making spark plugs confess. He may ac- 
company this with some doctor-style 
tongue clucking or, if he works hard at it, 
offer up what appears to be a prayer of 
last rites for your engine. Most service- 
men, fortunately, will play it straight. 
Actually, he’s looking into a small 
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cathode-ray oscilloscope. The idea is to 
check spark-plug performance with the 
plugs still in the engine and operating. 
Older cars, and some modern ones, may 
not fret much if spark plugs leave a bit 
to be desired. But really sophisticated 
modern engines demand the best from 
plugs. Pulling and inspecting them when 
overlaid with power-steering pumps, air 
conditioners, power-brake connections, 
and such bric-a-brac can run into real 
money. Here a plug scope that takes only 
seconds to clip on can be as convenient 
as a doctor's X-ray. If it tells the story 


without opening up the patient, every- 
one’s happier. 

How good the diagnosis? Just what 
does the plug scope tell, and how well 
does it tell it? This is the big question 
and the motorist is entitled to an answer. 
In the mind of a man who has shucked 
out a sawbuck for new plugs there is 
sometimes a lingering suspicion: Has he 
just been bilked by a mysterious green 
light about as meaningful as a fruit jar 
full of glow worms? 

‘The spark-plug manufacturers who sell 
the scopes to their dealers acknowledge 
that this could happen. But they quite 
rightly point out that each scope, in its 
own way, can be an accurate, legitimate, 
time-saving tool that tells a story never 
before available at most service stations. 

Engineers have been diagnosing engine 
conditions for years with lab scopes. In 
engine labs you'll see the curvaceous 
green traces dancing around to the tune 
of everything from cylinder pressures to 
crankshaft vibrations. Airlines have built- 
in ignition scopes. (I can attest to the 
comfort a scope can give when, high 
over the north Atlantic, it says that the 
roughness in one engine is just a fouled 
plug and not a mag about to tear up.) 
But the very precision of the scopes has 
until recently kept them out of the gas 
stations. Who wants to put almost a 
thousand dollars into equipment that 
could be jammed up by the youngster 
who hops pumps? 

Each of the major plug makers, AC, 
Autolite, and Champion prodded their 
engineers to come up with a scope that 
would be rugged, reliable, easy to use— 
and very inexpensive. The fact that each 
company produced an instrument that 
presents a different picture on the screen 
can be attributed to certain differences 
in engineering viewpoints. 

The scopes do differ. And each builder 
vigorously defends his own version. To 
really see and appreciate the variations, 
you can ask a dealer for each brand of 
plug to run a check on your car. 

I tried them all—first under the guid- 
ance of factory engineers, and later in 
the quiet of my own garage. To provide 
a standard, I built a Heathkit ignition 
analyzer, a more sophisticated instru- 
ment, and ran it beside gas station jobs. 

Dancing pickets. The Champion scope 
was first on the market. Resembling a 


continues M3 


CHAMPIO has simplest trace. Pattern 
resembles fence pickets. 

When you gun the engine, a picket zooming 

above a horizon line indicates a bad plug. 


and the 
sn't as easy 
can detect 


AUTOLITE tisccetisis 
to interpret, but an experience 
a wider variety of ignitis 


HEATHKIT 2esnmcve it cequres more 


time and study to use, but its ability to spot 
unsuspected ignition faults is amazing. 


Can the scopes be jimmied to make healthy plugs 


menacing large-bore handgun, the Cham- 
pion scope puts out a picture much like 
‘a series of closely spaced fence pickets. 
These pickets will probably be a bit un- 
even in height; this is normal. Gun the 
engine briefly and they'll pull closer to- 
gether and shoot up a bit higher. If your 
plugs are in good shape the pickets will 
stay below the horizon line drawn across 
the glass even when you gun the engine. 
Bum plugs zoom the pickets above the 
line. It’s as simple as picking out a man 
on stilts in a roomful of midgets. 

Technically, the height of the trace 
indicates the voltage required to fire the 
plug. A high trace shows that the plug 
is pulling more voltage than it should, 
leaving less in reserve. 

‘The scope can also check general igni- 
tion-system condition by showing the 
voltage reserve. Disconnect one plug 
wire completely and the coil energy has 
no place to go. The trace should rise to 
the top of the scope. If it doesn’t, points, 
coil, and condenser need checking. On 
the other hand, a short in a plug wire, 
distributor cap, or conductive fouling 
across the plug gap shows up as a low 
trace. 

Again, disconnecting that particular 
plug should shoot the trace into orbit 
if it’s just a fouled plug; but if the short 
is between the coil and the plug, the 
trace will stay low. 

With the exception of reversed coil 
polarity (which all scopes show), that’s 
about as far as Champion expects you to 
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go with their scope. It’s not intended to 
be an analyzer of complex ignition ail- 
ments. To satisfy myself on this, I in- 
stalled a few man-made troubles that 
showed clearly on the Heath analyzer 
but left the Champion scope undecided. 
In short, don’t blame your garageman if 
he sells you a set of plugs in good faith 
and they don’t cure the worn-out dis- 
tributor bushing. 

Can the Champion scope be jimmied 
to make healthy plugs look sick? Yes, 
they all can. So can an electrocardio- 
graph unit in a hospital. Also, although 
it doesn’t take much training to use the 
scope, and although Champion went all 
out to produce a service tool suited to a 
realistic level of user ability, careless use 
can make the test misleading. This ap- 
plies to all scopes and so does the ob- 
servation that they are not all equally 
stable and easy to use. I tried several of 
each make. Some danced around too 
much to reach any conclusion. 

For you, the motorist, this is not a 
difficult problem. Simply look at a scope 
and judge for yourself if the traces are 
steady enough to be trusted or if the unit 
is out of whack. Don't expect television 
standards. Because of constantly chang- 
ing combustion-chamber conditions, no 
scope holds dead steady. But do expect 
the traces to line up and be counted 4, 
6, or 8, according to cylinders, and ex- 
Pect them to hold still, sideways, pretty 
well. 

The moving “flame.” The AC Spark 
Plug Division of General Motors came 
up with another gun-style scope. This 
one, in red semiflexible plastic, looks like 
a jump rocket ready to strap on a space- 
man's posterior. Where the Champion 
scope blurs the focus intentionally to em- 
phasize the picket-shaped trace, the AC 
job shows a fine-line trace in a flame- 
shaped pattern. 

Again, each cylinder parades in firing 
order. The gunning test pops the traces 
higher on the screen as the engine is 
momentarily loaded. Extra-high traces 
show high-voltage requirements jointly 
or singly, and low traces show narrow 
gaps, shorting, or conductive fouling. AC 
is proud of the ability of this scope to 
reveal lead fouling. This is a deceptive 
condition, tough to find by ordinary 


look sick? Yes, but so can an electrocardiograph unit 


HEATHKIT 


A single misfire looks 


Firing ot each ply 
like this. Analyzer can 


shows up as a peal 


also display all cylin- in the trace. Five of 
ders in parade or these are okay; the 
superimposed — pri- third lug in the firing 
mary or secondary. order is fouled. 


means since the lead deposits are con- 
ductive only when hot. If a trace pattern 
fades after 15 or 20 seconds of fast idle 
on a hot engine, lead fouling is indicated. 

The AC scope does not have a horizon 
line by which the height of the firing 
trace can be judged. In a sense, such 
a line is like the red for “bad” and 
green for “good” on a drug-store tube 
tester. With a reasonable amount of prac- 
tice, a serviceman will quickly spot ab- 
normal traces. Also, AC points out that 
it has made special efforts to train their 
scope users before turning them loose on 
the public. It’s possible, though, that the 
lack of a line does make it tougher to 
show the typical customer a bad and a 
good. 

Again, it is likely that some garages 
will try to use the AC scope for ignition 


ye 


CHAMPIO! 


of each firing 


the line indicate own in 


plugs requiring ex. spike 
cessive voltage. Foul- results from removing 
ed plugs show up as one plug wire for 


very short pickets. voltage-available test. 


analysis at the postgraduate level. It 
cannot and will not do this in the hands 
of most gas pumpers. However, someone 
with a high dome full of electrical savvy 
can undoubtedly obtain excellent clues 
from its saw-tooth wiggles. 

If you have doubts about the station 
man’s interpretation of the scope, take 
a look for yourself. A good AC scope, 
properly operated, will hold a fairly 
steady pattern. The traces will look 
pretty much like one of the six little 
drawings put on the side of the scope for 
comparison. Pay special heed to how 
high the traces go within the circle and 
you won't go far wrong. 

The green wiggle. Autolite has been 
latest getting into the field but the final 
result is a scope with intriguing abilities. 


PS PICTURE NEWS 


Pushbutton life makes Genie, above, a gay dog. 


Paw on pushbutton . . . 


+ opens the door. 


Electronic doghouse pampers pooch 


Here's a new doghouse with all the 
gomforts ofthe master’s home_ and mo 
wing a button at the threshold or 
Rislher idle te leeks tog: cornmaee 
the overhead door glide open or closed. 
Outside, he can operate it by barking a 
command into a radio transmitter in the 
yard. There's a thermostatically con- 


Big truck moves like a crab 


This 411-foot vehicle runs forward and backward, 
sidles, and turns in a circle little more than its length. pull 


‘The huge transporter was built by Walter H. Simmons 
and two employees of Simmons Engineering, South- 
ampton, England. It has two steering wheels: one for 
the front axle and one for the rear. The latter can be 
locked for normal use on regular highways. 
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trolled window fan for warm weather, an 
electric heater for cold, Mechanics’ for 
Alliance Mfg. Co., Alliance, Ohio, who 
built it for demonstration at fairs and 
trade shows, plan to add still more gim- 
micks: an intercom system between dog 
and master and a set of bitch pin-ups to 
decorate the walls. 


Dialing by tape 

With this phone, 
poke a finger into number 
wells on a vertical strip and 


you 


them downward. This 
moves an endless tape that 
uuts through the call. The 
est German inventor 
claims it’s faster and surer 
than dialing in circles. 


Mechanics 


and Handicraft 
SECTION 


Why Not 
Project 
All Your 
Photos? — ctemremenagnncs 


at top, with no loss of important detail. 


Here's how to turn your prized [= discovered how to bring the happy 


aia 2 scenes recorded in my old black-and- 
black-and-white pictures into white pictures back to life again. The 
slides to fit a home projector secret: I convert those old negatives to 
positives and make them part of my regu- 

By Everett H. Ortner lar slide show. 
It’s a great thrill. Details and faces 


that you had never seen on the small 
family-album prints leap into sparkling 
existence. Your first car—remember it? or 
perhaps your father’s first car, or your 
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NEGATIVE IS PUT IN CONTACT PRINTER first, 
st as in making paper prints. A mask of black 

tape, representing the final slide area, helps you 

pick'the best part of a larger negative. 


grandfather’s—gleams in all its proud 
glory on the screen. Friends, some long 
gone, reappear, almost life size. 

And the wonderful part: Projection is 
absolutely fuss-free. The pictures go in 
your proiector just like color slides. 

How do you convert your old black 
and-whites? Some film-processing outfits 
will make black-and-white transparencies 
for you, but at a fairly steep price. I 
found that you can do the job yourself 
for pennies with very little equipment 

The method is simple. It's just like 
printing a negative in the ordinary way 


FILM GOES DOWN ON TOP of the negative and 
the printer's lid is closed, turning on the ex- 
posure light. After about two seconds, the film 
is removed and placed in developer. 


except that, instead of using paper, you 
substitute positive film, When the film is 
developed, it produces a black-and-white 
transparency that can be shown in any 
slide projector. 

If you have the negatives of your 
black-and-whites, you can work directly 
from these. Where you have only prints, 
you can have copy negatives made by a 
commercial processor. You then need 
only the film and a means of exposing it. 
To develop the film, you use exactly the 
same simple chemicals and procedures 
as for developing paper prints. 


Two ways you can use an enlarger to make transparencies 
PROJECTION PRINTING 


Big negatives can be re- 
me enlargers by pro- 
t be blocked up 
nage into focus. 


jecting them th 
n books or a box to bring 


CONTACT PRINTING: Using an enlarger as a light 
source, you can print several negatives at a 

Place negatives on film under 
glass. Exposure here was about six seconds, 


IMAGE APPEARS almost immediately as film is 
placed in developer. Using white-bottom trays 
enables you to see the results tly and 
make any necessary adjustments in exposure. 


You get better pictures, too. Black- 
and-whites take on sparkling new life 
when you project them onto a large 
screen. The positive film has a much 
greater tonal range than printing paper, 
and the result is an incomparably better 
picture that retains all the shadings and 
subtleties of tone of the original nega- 
tive. And here’s an extra bonus: By vary- 
ing exposure and development times, you 
can improve on negatives that are thin, 
dense, or contrasty. 

What you need. 1 used Kodak’s “Fine 
Grain Positive Film.” It comes in 35-mm. 


WHAT YOU GET: Superslide, shown actual size at 
center, gives you largest picture area. 
828-size mount and at left the smaller 3 


PLASTIC TRIMMING GUIDE comes with most slide 
mounts, helps you cut transparencies to correct 
ize. Cardboard mounts are folded over the 
film and sealed with a household iron, 


rolls 100’ long and in 5’-by-7” and 
8’-by-10” sheets. The sheets are handier 
since you can cut them into any size 
pieces you need. 

The sheets cost $4.80 for a box of 25 
in the 5”-by-7” size and about $10 in the 
8”-by-10” size. This works out very 
cheaply when you consider that you get 
enough film to make a good many hun- 
dreds of transparencies. Not all photo 
stores stock this film, but it can be or- 
dered for you by any Kodak dealer. (If 
you can’t locate a dealer in your area, 

[Continued on page 216} 
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TSQUARES I 


Toy Barrow 
Built to Last 


By G. E. Hendrickson 


[S THERE, a boy from three to eight 
on your Christmas list? From an in- 
formal poll of gentlemen in this age 
bracket, I found that a wheelbarrow is 
the number-one gift request. Further re- 
search indicates that most toy barrows on 
the market may look nice under the Yule 
tree, but aren’t likely to greet the New 
Year in one piece. 

‘This custom-made job will take a beat- 
ing. Yet it is so simple to build that you 
can cut the pieces for several barrows 
at once. The pilot model has stood up 
under severe road tests and is about to 
celebrate its fourth Christmas. 

All parts are of plywood, except the 
handles. ‘These are solid pine, 34” thick 
and 1” wide, rounded at one end for a 
good grip and beveled on their inside 
faces at the other end. Don’t drill for 
the axle until after assembly. From a 
3%” plywood panel, cut the bottom piece 
first. Position it on the top edge of the 
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handles so that, when its tapered edges 
are flush with the outer faces of the 
handles, the handles’ end bevels form 
a slot with parallel sides. 

Attach the two side pieces with their 
top edges parallel to the face of the bot- 
tom member. Bevel the vertical edges of 
the end board so that it fits between the 
sides. Use 1” screws for assembly. Glue 
is optional here—but use it (or brads) 
to attach a hub disk to each side of 
the wheel. Drill a %” hole through the 
center of all three. Sand the dowel 
enough to permit the wheel to turn freely 
on it. Since this will also make for a 
loose fit in the handle holes, drive a 
screw into the dowel from the upper edge 
of one of the handle members. Then, 
should the dowel become worn from con- 
stant use, it can be easily replaced. 

Contrasting colors of enamel—and per- 
haps the owner’s name lettered on the 
side—finish this gift project with a 
flourish. If you prefer the natural wood, 
brush on several coats of spar varnish. 


A Rabbetii 

Curtine narrow rabbets on the edge of 
a panel (to form a lip on cupboard doors, 
for example) is a quick, two-pass opera- 
tion with a radial-arm saw. The depth of 
the vertical cut is easy to set, but when 
you switch the blade to a horizontal posi- 
tion, you must bring it far forward to 
clear the column base. This causes the 
blade to project too much beyond the 
fence. Substituting this special fence 


An old carpenter's trick is more ac- 
curate than guessing by eye alone, and 
faster than other makeshifts. Just balance 


Short Cuts 
and Tips 


ing Fence and Blade Guard for a Radial Saw 


solves the problem and also provides a 
guard for the naked blade. It consists of 
two halves—identical except that one 
(sketch) is right-hand, the other left. 

The vertical members replace the 
standard fence in the table slot. The 114”- 
square pieces that rest on the table ex- 
tend the face of the fence. The blade nut 
enters a square hole in the table—Edvwin 
M. Love, Palmdale, Calif. 


La 


What 
Would You Do 


... if you had to 
cut a board in half— 
and lacked a measure? 


the board on anything handy. Cut at the 
point of balance. 


Darrell Huff, Pacific Grove, Calif. 


Short Cuts 
and Tips 


Heat Salvages Carbon Copies 
Ever type a whole page before discov- 
ering that you'd used carbon paper so 
badly worn or of such poor quality that 
your copy was barely legible? Try hold- 
ing the back of the page against the face 
of a warm iron, The carbon particles melt 
and fuse, darkening the faint impres- 
sion.—Ken Murray, Colon, Mich. 


Work Board for Oilstones 

‘To spare sharpening stones from dam- 
age and keep them clean, they should be 
exposed only when in use. They'll always 
be handy if you recess them into a pull- 
out board that slides beneath the work- 
bench on L-block runners. When it’s in 
working position, insert an eyebolt in a 
predrilled socket to keep the board from 
sliding back as you stroke the stones.— 
Daniel Bousha, Jackson, Mich. 
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Shoe Scraper from Old Andiron 

Norntnc seemed more useless than the 
spare andiron left when the other half of 
our pair burned out. But, rather than dis- 
card it, we cleaned and painted it and 
fastened it to the porch step. Now it 
serves as a king-sized scraper to keep the 
family from tracking dirt into the house. 
—R. M. Woodbury, Natick, Mass. 


ram ro ee 
RNS 


Blocks Speed Corner Clamping 

A TERED frame can be clamped accu- 
rately and quickly with these corner 
blocks cut from four pieces of scrap. The 
small triangle aligns the two parts form- 
ing the corner, while the outer V-notched 
block forces them together with the pres- 
sure of a single C clamp. Put waxed 
paper between the blocks and the work 
to keep glue from sticking —R. E. Nelson, 
Vandenberg AFB, Calif. 


The Falk Toys 
Were All ===, 


By Harry Walton 


|AST being lost in this age of plastic 

playthings are the homely toys kids 

used to make for themselves. They 
didn’t look like much, but they sure were 
fun, They shot, spun, ran, flew, snapped, 
and did other fascinating things. 

You learned about them from other 
kids. A boy would show up with some- 
thing he had learned to make from an- 
other one, and in a matter of hours every 
kid in the neighborhood was trying it. 

But something has happened to this 
chain of communication. Those home- 
made folk toys are being forgotten. 
Grownups don’t seem to remember them. 
Most kids never heard of them. 

A grownup who does remember, Robert 
Paul Smith, wrote a book about them 
called How to Do Nothing with Nobody 
All Alone by Yourself. Tt must have 


jogged many memories, for it soon be- 
came a best seller. But probably many 
adults who read it remembered, as I did, 
a lot of toys that weren't in the book. 

What's wonderful about folk toys is 
that they're almost a racial memory. 
You'll never know who invented the rub- 
ber-band_stern-wheeler, or willow whis- 
tles, or slingshots. Probably it was several 
people in far-apart places—and I'd bet 
some of them were boys. 

Making such things began with 
scrounging the materials. To make a 
boomerang, we wangled an egg crate or 
fruit box from a store and knocked off 
the thin sides. No Australian aborigines 
would have recognized the result, but 
thrown hard overhand, it skimmed speed- 
ily. If you pitched it at just the right 
angle, the thing would fly up, swing 
around, and seem to glide down an in- 
visible hill back toward you. 
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Folk Toys Any Boy Could Make 
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Guns Were Around Before TY 


RUBBER-BAND GUNS 
made from a box 
with interlaced corner 
(finger) joints, cut so 
SL, that a center and two 
EF outside parts remained. 

Latter were sawed off 

at angle, leaving a 

sharp middle corner. 


ss 


Up to six bands were 
stretched from the front 
notch down on 
breech, fired one at a 
time by rubbing up 
with a thumb. Si 


band on gun shot 


rd 
board lipped 
in at the top. = 


NO POWEL OR 
TIGHT PENCIL 


BARREL-TYPE GUNS were made of bamboo, 
cane, package handles, or spools. The kind on 
wa above, were breech-loading for peas or BB 

lets. The spool gun below it shot a wooden 
catch on the 


ich could 


a pencils, lollipop sticks, itcher’s 


skewers also served as ammunition. 


Country boys used willow or elder 
branches to make whistles, pushing out 
the wood or the pith to leave a hollow 
tube. In the city, if bamboo was scarce, 
we used wooden package handles, which 


Is your favorite missing from this collec- 
tion of American folk toys? Then sit down 
and write us a letter about it right now. Give 
us a short description of the toy, what it did, 
how it was made, and of what. Add a rough 
pencil sketch if it will help explain how the 
toy is made. Address letters to Folk Toy 
Editor, Popular Science, 355 Lexington Ave., 
New York 17, N. Y. 
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the 


CLOTHESPIN 
GUN 


TRIGGER 


A HUMDINGER ‘a R INGENUITY, this one was 
ing and one straight clothes- 

pin, With the spring’ uptide down on one leg, 
as above, you whittled a sharp comer in the 
notch where the coil formerly lay. The top 
spring end was pushed into this notch with the 
ware clothespin les eg (it was too hard on fingers). 
‘he gun shot with more force than accuracy. 


already had a good hole through them. 

Wicked little needle darts were lots 
of fun. They'd stick in curtains, wood- 
work, furniture, and almost anything 
else, and were dangerous indeed if thrown 
at people or pets. 

To make them, you pushed a needle, 
eye end first, into a wooden kitchen 
match, slit the other end, and inserted a 
little paper oblong. Twisted propeller 
fashion, this made the dart spin when 
you tossed it. It was as much fun to see 
it fly as to hit a target. 

Rubber bands served as harmless bul- 


MaPataPaaa ahaa 


AND FOLD THUS, 


@©...put c- 
APART 


FOLDING UP 
AB 


PAPER HAT OR BOAT? Once we learned how to 
fold one, we never forgot it, complex as it looks 
here. Newspaper was just right for folding a 


@rovw 


Weero 
NTER BACK 
OvER UNE 
SUT AND, 
Dat SC RBBEEY 


GLIDERS WERE SURE FUN. You folded a sheet 
like this without even marking it. A glue dab 
or folded tabs held it. If glide was too steep, 
you rubbed upcurves into rear wingtips. 


rca ree te 


lets. One version of the rubber-band gun 
was very simple. A one-legged straight 
clothespin was held on the end of a 
straight piece of wood, about 2” by 8”, 
by a strong rubber band. (You could 
slice dozens off an inner tube). A nail 
was driven trigger fashion in front of 
the inverted clothespin. 

‘A smaller rubber band was stretched 
from the front to the breech end and 
slipped under the clothespin. Forefinger 
around the nail, you triggered the clothes- 
pin to fire it. 

Maybe you remember the sling arrow, 


boy-sized hat, but too weak for boats that big. 
If made of good paper, boats sailed several 
minutes before getting waterlogged. 


PAPER SNAPPER 


NOISY ENOUGH TO SATISFY, snappers were best 
folded from fairly stiff papers Letter sheets 
would do for little ones, but big ones of hard 
wrapping paper made a much scarier bang. 


er at ar a 
made from a shingle with the thick end 
at the head, the finlike tail being cut 
from the thin end. A single strong rubber 
band on a stick handle would send this 
sky-high. You had to whip the slingshot 
out of the way of the arrow just as you 
let go. Gliders would be sent way up 
with these same single-stick slingshots. 
We made crude wind-up toys with rub- 
ber-band motors, pitted them against one 
another in races, hill climbs, or head-on 
pushing matches. Big thread spools were 
best for rough going—you could notch 
(Continued on 218) 


int 


Short C 


Watering the Yule Tree 


Reservorn Christmas-tree stands keep 
the needles fresh through the long holi- 
day season, but it’s a hands-and-knees 
chore to replenish the water supply. You 
have to duck in under the longest branches 
~usually pulling off tinsel and disturb- 
ing the arrangement of packages around 
the tree. Avoid this by taping a small 
funnel to the back of the trunk at a 
convenient height. Slip a length of rub- 
ber tubing onto the funnel spout. The 
tube’s other end drains into the reservoir. 
‘The funnel won't be noticed when the tree 
is trimmed.—A. Tanner, Poughkeepsie, N. Y. 


>>> Fancy up pine cones for the Christ- 
mas season by touching the tips with gilt 
or silver. This can be paint or glued-on 
glitter. Then, to preserve both the color 
and the cone itself, spray all over with 
shellac from an aerosol can. 


Homemade Door Decoration 


Greer your holiday guests with this at- 
tractive but inexpensive decoration for 
the front door. Mold crinkled aluminum 
foil around sturdy paper cups, add cran- 
berry clappers, and hang the bells from 
an evergreen sprig with weatherproof rib- 
bon.—William B. Eagan, Maceo, Ky. 
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Weatherproof Outdoor Wiring 


Winter is a rugged time to run exten- 
sion cords outdoors. To make sure your 
display lighting doesn’t short out on 
Christmas Eve, keep each exposed socket 
connection dry by slipping on a plastic 
bag and sealing it around the wires with 
elastic.—R. A. Dietsch, Middlesex, N. J. 


SAW TABLE MUST BE PARALLEL to the arm at all 
points. To check, ¢ kood-size piece of 
plywood to the table (be sure it lies flat on the 
table at all points) and set saw height to make 


a slight scratel 

the arm about to 

saw back and forth on the arm, All the cuts 
should be of uniform depth. 


Getting the Best 
Out of a Radial Saw 


By R. J. De Ci 


jigs, will let you 
the magic of the 
Minor mi: will probably 
never be not long as you're build- 
ing only rough hammer-and-nails proj- 
ects. But when you try fine cabinetwork 


full advantage of 
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Basic alignment checks 


ACCEPT ONLY A PERFECT CROSSCUT: Check with 
a board as wide as the maximum erosscut ca- 
pacity, True one edge and use a framing square 
to mark a cut line. Place true edge against fence 
and cut the edge of the line. Leave enough of 
the line so you can detect any deviation of the 
f adjustment is needed, your owner's man- 
1 tell you how to do it accurately. 


VERTICAL PLANE OF THE CUT must be at right 
angles to the work surface. Use a surfaced piece 
of stock thick enough to require the maximum 
depth of cut, With the square, draw a line 
across the top surface and down the adjacent 


TO AVOID ROUGH CUTS, wide kerfs, and splin- 
tering on plywood, the plane of the blade must 
be parallel to the arm, “Heeling” results if the 
leading teeth and trailing teeth cut in different 
planes. To check, stop the blade before it leaves 
the cut and look for circular marks (arrow). If 


marks appear on the wood, the trailing edge of 
the blade must be shifted to the left. 
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Four simple, useful accessories 


AN AUXILIARY TABLE that slips on or off 
easily will help preserve your new saw 
table. Use it for cutting off when the blade 
pulled through the work. Save the orig- 
I surface for jobs requiring the work- 
Piece to be moved past the blade, 


PUSH STICK 
FROM 


PROPERLY DESIGNED PUSH STICK is as use- 
ful as a third hand. Not only will it help 
you keep all your fingers, but you'll get 
smoother, faster, and more accurate rip 
cuts. Make it long and shaped to straddle 
the cutting guide, as shown below. 


you should make 


an 


PERMANENT STOP BLOCK will increase 
speed and accuracy when you make dupli- 
cate parts. ddles the cutting 
guide and is a C clamp (pho- 
to at left). Saddle design makes it easy to 
adjust and clamp with one hand, 


its 
suai re 

uy Ss at 
aoe | eh 
Bi TUBE TO 
eer 


WORK SUPPORTS ARE A MUST if you wish 
to make the most of a radial saw’s potential. 
If you don’t want permanent structures, 
make portable supports that can be used af 
either side for long pieces (as at left) or 
in front for ripping panels. 


CONTINUED 
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or furniture, they can make the difference 
between wood butchery and real crafts- 
manship. Excessive splintering, irregular 
dadoes, rough edges, off-square crosscuts, 
and miter cuts that don’t quite mate are 
a few of the troubles that often get 
blamed on the machine. All first-class 
radial saws have built-i and 
the adjustments for maintaining it—that 
will avoid these troubles. It's up to you 


to get all the value you bought. Also, just 
because the tool is brand-new, you cannot 
safely assume that all its adjustments will 
be right on the nose. Neither can you ex- 
pect the adjustments to hold forever. It’s 
wise to recheck them occasionally. 

The illustrations and captions show 
the important points to check and a few 
simple accessories that will speed your 
work and improve your accuracy. 


Four ways you can cope with problem cuts 


YOU'LL PULL THE SAW BLADE for most cuts, but 
nally you can do better by pushing. When 
stock must be removed, this m 

comes the tool's tendency to climb. Always use a 

guard. It's omitted here to show the tool. 


EXTRA-WIDE RABBETS are a ch to cut if you 
set up the blade parallel to the table. Use an 
extrachigh fence and cut the opening by pulling 
the blade through slowly. Adjust cutter position 
for correct depth and width of rabbet. 
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“OUT-RIPPING” makes some problem cuts easy. 
Clamp or tack-nail the work to a guide strip, 
which rides the table edge. You can cut straight 
edges on uneven stock, make long tapers, and 
cut otherwise impossible angles. 


ABET 5 
EDGE GROOVES, TENONS, TONGUES, and similar 
cuts are also best made with blade parallel to 
table. When work width has little bearing area, 
use push block to feed work. On tenon cuts, 
the fence opening must fit the cutter closely 


August 9, 1960 


POPULAR 
388 Lexington Avenue 
Wew York 17, New York 


Dear sir: 


My is At that, men installing 230-volt electric 
appliances, the neutral wire (the white one) is not 


{ take 4t for granted that the appliance must be 
properly grounded, but that is usually done 

with 125-velt appliances anyway, and I did not thiok 
that the neutral wire accomplished 


Why Ground 
Electric Systems? 


By Hubert Luckett 


the letter above are vital to every- 
one not reading this by kerosene 
lamp. The 1959 revision of the National 
Electrical Code has important new re- 
quirements for grounding household ap- 
pliances and portable electric shop tools. 
More of the tools and appliances you'll 
be buying are now required to have a 
three-wire cord and grounding plug. Also, 
an increasing quantity of 230-volt equip- 
ment is being marketed for home use. 
Unless you understand the 115-230-volt 


Ate ei to the questions asked in 


distribution system and how it is ground- 
ed for protection, you may cancel out 
your protection, or even increase the 
hazard, when you make changes in your 
wiring or replace plugs and cords. This 
information may prevent a fire or save a 
life. 

To understand the ordinary three-wire 
system for bringing power into your 
home, look at Figure 1 on the next page. 
With two 12-volt batteries connected in 
series, and using only three wires, you 
can provide two 12-volt circuits and one 
24-volt circuit. To supply 24 volts to the 
motor, you need just the two outside 


conrinueo BS 


wires—the middle wire is used only for 
the 12-volt circuits. 

Substitute two 115-volt AC generators 
for the two batteries, and a motor con- 
nected to the two outside wires will re- 


ON PE 


ceive 230 volts, while lights connected to 
either one of the outside wires and the 
middle wire will receive 115 volts. 

In practice, the power station doesn’t 
use separate generators. A single high 
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voltage is distributed to transformers 
where it is stepped down to give the two 
115-volt sources, as shown in Figure 2. 


a 
and “neutral” wires are terms with a 
/special meaning to an electrician. But a 
layman is apt to be confused by them 


In the words of the Code: 


est are grounded for the purpose of limiting 


the voltage upon the circuit which might 
otherwise occur through exposure to 
lightning or other voltages higher than 
that for which the circuit is designed; or 
to limit the maximum potential to ground 
due to normal voltage.” 

Why grounding? This is a procedure 
entirely for the protection and safety of 


the installation. “Grounded” means con- 
nected to the earth or some other con- 
ducting body that serves in place of the 
earth. But unless the grounding is done 
properly, and unless all concerned—the 
power company, your electrician, and the 
appliance manufacturers—follow the same 
practice, a grounded system can be more 
hazardous than an ungrounded one. 

The Code spells out in detail the exact 
manner in which circuits shall be ground- 
ed, what color wires are to be used, and 
how connections to the circuits must be 
made. 

Figure 3 shows a grounded three-wire 
system. The conductor connected to the 
center tap of the transformer secondary 
winding is the one that is grounded. it 
is called the “neutral” wire. The two 
outside wires then become the “hot” 
wires with respect to ground. But, since 
there is only 115 volts between the neu- 
tral and either of the hot wires, none of 
the wires entering your house is more 
than 115 volts above ground. This is one 
way grounding contributes to your safety 
—115 volts is much less likely to be leth- 
al than the 230 volts you'd have if the 
neutral were not grounded. 

Neutral or hot? To maintain the iden- 
tity of the conductors throughout the 
system, the Code requires that the neu- 
tral always be a white wire. The hot 
wires must be black, or some color other 
than white or green. The neutral must be 
grounded on the supply side of the main 
switch and must run to every 115-volt 
outlet in the house without interruption 
by switches, fuses, or other devices. In 
spite of the fact that it is called “neu- 
tral,” it is a current-carrying conductor 
for the 115-volt circuits—it must be fully 
insulated and otherwise treated with the 
same respect as the hot wires. It is not 
and may not be used as a protective 
ground wire. 

‘The protective grounding system runs 
throughout the house independently of 
the white wire, although both are con- 
nected to the system ground at the main 
switch. The protective grounding con- 
ductor may be the armor of BX cable, 
metal conduit, a bare wire inside a non- 
metallic cable, or a green wire in a cord 
or cable. 

Electrically, the distinction between 
the grounded conductor (white wire) and 
the protective ground conductor is that 


the latter does not normally carry cur- 
rent. This is a point that frequently 
puzzles the layman. 

That sneaky white wire. Our layman 
reasons that if the white wire is grounded, 
why not ground the metal enclosure of 
appliances to it? Why bother running a 
separate conductor just for a ground 


when the white wire is grounded? This 
is a case where a little knowledge can 
be dangerous. 

If a motor frame is not grounded 
(Figure 4), a fault from the motor wind- 
ing to the frame will leave the frame 
hot. The fuse will not blow. Figure 5 
shows the motor “protected” by a con- 
nection between the frame and the white 

‘MOTOR FRAME 


15 vous 


Cs n> 
wire. As long as the wire between A and 
B is intact and has negligible resistance, 
the motor frame will be at ground po- 
tential. If the motor winding should short 
to the frame, the fuse would blow, re- 
moving the voltage from the exposed 
metal parts. So far, so good. 

But look what happens if the white 
wire is accidentally opened somewhere 
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between A and B. (Figure 6). The hot 
wire is now connected directly to the 
frame through the motor winding. There 
is 115 volts between the motor frame and 
another ground. 

Actually, the conductor between A and 
B does not have to be opened for a volt- 
age to appear on the motor frame. Sup- 
pose a connection in the white wire 
somewhere between A and B had appre- 


ciable resistance—a few ohms would be 
enough. Then, depending on how much 
current was flowing in the circuit, there 
would be a voltage drop between A and 
B. This voltage would also appear be- 
tween the motor frame and another 
ground. 

Creating dangers. In attempting to 
protect against one kind of hazard, an- 
other hazard has been created unneces- 
sarily. Figure 7 shows the approved 
method of grounding exposed metal parts 
of a motor or appliance. A fault to the 
motor frame will still cause the fuse to 
blow, and the danger of deliberately con- 
necting a current-carrying conductor to 
exposed metal has been eliminated. There 
is similar protection for the 230-volt ap- 
pliance where the white wire is not used 
(Figure 8). 

Notice, too, that although the white 
wire is not used for the 230-volt con- 


TGR rorutar SCIENCE DECEMBER 1960 


nection, its grounding back at the main 
switch limits voltage between the motor 
winding and the frame to 115. 

Of course, if the protective grounding 
conductor is to serve its function, it must 
afford a continuous, low-resistance path 
back to the system ground. It is par- 
ticularly important when BX cable or 
conduit is used that all mechanical joints 
be good electrical connections as well. 

Safety in the shop. Portable electric 
tools and the outlets from which they 
are operated are of special concern to 
home workshoppers. Most tools you'll 
buy will now have three-wire cords and 
grounding plugs, The green wire in the 
cord is electrically connected to the metal 
case of the tool at one end and to the 
grounding blade of the plug at the other. 
The ground terminal in the plug to which 
the green wire is connected is different 
in appearance from the other two and is 
usually daubed with green lacquer. 

The adaptors for the grounding plug 
in a conventional outlet are, at best, a 
temporary makeshift. Too often, the pig- 
tail grounding wire is not ‘properly 
grounded. For reliable protection, the 
outlets where the tools are likely to be 
used should be changed to the ground- 
ing type. The grounding conductor of 
your house wiring (armor, conduit, or 
ground wire) is connected ‘to the green 
terminal of the new outlet. The white 
wire is connected to the silver-colored 
screw, and the black wire is connected 
to the brass-colored screw. Continuity 
of the ground circuit should be checked 
after the outlet is installed. It is not safe 
to assume that the metal box is grounded 
unless an electrical test has been made. 


WHITE WIRE TO 


DRAW FOLD OVER BAR and 
tuck it down against the crotch 
seam. Be sure creases are 
smooth to prevent 


FOLD ONE LEG DOUBLE so that 
its end is level with the crotch 
seam. Insert the hanger be- 
tween the trouser legs. 


PUSH STRAIGHT LEG through SLIP JACKET ON TOP and hang 


the hanger and across folded 
one until it is smooth, This 
locks the trousers in place. 


your suit from the hook in 
the back seat of your car. The 
pants will stay put. 


Hanging Trousers for Neat Travel 

WHETHER you travel with your suit hung from a 
back-seat hook or in the closet of a house trailer, you've 
probably had to pick the trousers off the floor. Slung 
over the pants bar of a coat hanger, they usually jiggle 
out of balance and slide off. They won't, if you fold 
them as shown above.—Ray Moore, Wellsville, Ohio. 


Short Cuts 
and Tips 


Safety Sleeve 
for Razor Blade 
Never cut with a double- 
edged razor blade without 
protecting your fingers from 
the edge that’s not in use. 
Insert this edge in a strike- 
plate fold snipped off a 
matchbook. It masks the 
blade and provides a slip- 
proof grip. Secure with two 
staples.—Francis J. Arsen- 
ault, Ft. Wayne, Ind. 


lodine Heals 
Finish Scratches 
Minor scars on finished 
furniture can usually be 
stained with iodine. Use a 
small cotton swab or artist’s 
brush. Repeated applica- 
tions are necessary to match 
a dark stain, but for light 
finishes the iodine should 
be diluted with water until 
you get it right.—Charles 
Carroll, Marion, Ohio. 


The 

Prize 
Shop of a 
Popular 
Science 
Reader 


This craftsman not only 
has tools anyone would 
like—his projects show he 
can use them skillfully 


OES something disturb 

you in the pi 
Maybe it 
touches, unexpected in 2 
chine shop: the plaid cur- 
tains, the college pennants, 

» floor. 

These 
rumpus room that used to 
occupy this basement space 
in the home of A. O. Ayre 
president of and grav- 

u Clair 


hines, including 
punch 

presses, buffing wheel 

milling machine, drill pr 


roplating and 
lene welding —equip- 
ment. There’s also a gas-fired 
furnace for bronze and gray: 
iron castings, and a special 
exhaust system to carry off 
fumes and metal dust. In this 
shop Ayres turns out th 
ngines that are hi 


WOODWORKING SHOP, adj: 

shop which can be glim 

door, includes 

press, thickness p 

tools (such as the miter cutter illustrated on 
the next page) and five workbenches. At 
right is the brass nameplate that identifies 
all products of the Ayres workshops. 


conniueo UT 


specialty. His office whirs with the ac- 
tion of over a dozen display engines— 
some powered by electricity and a whole 
shelf of them operating off a special 
steam rig. A few were built from scrap 


My Most 
Embarrassing 
Shop Moment 


‘Tue equipment in my woodworking shop 
includes a miter cutter made by the Poota- 
tuck Corp., Shelton, Conn.—a rather unusual 
tool for a’ home shop. It’s largely used by 
picture framers for making a finishing cut 
on an angle already sawed by miter gauge. 
‘There's a reason why 1 own it. 

When I was 18, I took a course in wood 
and pattern work. Noticing that a, project 
was giving me a hard time, a “smart” gent at 
the next bench said: “You're foolish to go to 
all that trouble on joints. Why not finish off 
the job to your scribed lines on that miter 
cutter over there’ just be sure to cut the 
pieces a little Ion, 

I did—and turned in the job. At the next 
class hour, I found a note on my bench to 
see the instructor. 

At the interview, he smiled and said the 
work was perfect, far superior to anything 
turned out by any student for years. I was 
beginning to feel a bit smug. but came out of 


WORKING MODELS 
in another office dis- 
include the old 
ip Texas, 
with its two propel 
lers powered by 
cells and a six-volt 
auto-horn motor, 
and a 4-6-4 Y%2"-s« 
Hudson locomotive 
fired with coal or 
charcoal. The latter 
took Ayres 3,000 
hours to build. 


material; some were assembled from cast- 
ings and miniature valves purchased from 
Charles Cole of Ventura, Calif, and 
others. Two were built from descriptions 
and plans published in PS. 


—_ 


CUTTER FOR RIGHT. 
OR LEFT-HAND MITERS 


it fast when he said: “Your mark is zero.” 
Stammering questions, I learned that he 
instructions on the drawing specified hand- 
work only, My face was certainly red but, 
remembering all that previous lavish praise, 
I decided then and there that some day I 
was going to have a miter cutter of my own.— 
A. 0. Ayres, President, Eau Claire Sand & 
Gravel Co., Eau Claire, Wis. 
Do. you have an embarrassing shop blunder 
that haunts you? PS will pay $50 for each 
such experience published. None can be re- 
turned. Keep it brief. Address: Shop Editor, 
Popular Science Monthly, 355 Lexington 
Ave., New York 17,N. ¥. 
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POPULAR SCIENCE BONUS BOOKLET NO. 18 


How to get going again 
if you bog down in snow, ice, 
sand, mud, or a ditch 


When your car gets stuck 


HE engine runs, and a wheel — But suppose y stuck without 
| turns—but your car goes nowhere. help and with little or no equipment 
You're stuck in snow or ice, mud Nine t ten, you can still get 
or sand, a rut or a ditch. bination of technique 
Should you call a tow truck? Yes, if d libs, This booklet 
there's a phone handy and you have by the PS staff with the co- 
time and money to burn. Or open the m of th n an Automobile 
trunk for a stock of ency equip- tion, will tell you how. Read 
ment? That's fine, too—if you don 
mind carting around hundreds 
pounds of sandbags, chains, spade 
and other paraphernalia 


When you see trouble coming 


HE cagey driver tries bogged down. Let the 
trouble before it starts. V 4 stop. 
threatens to bog dow @ On a beach, don’t risk driving too 


the impulse to jam near the w 
over the wheels, or mash the thro © On ice, don’t start in first (or low 
He also remembers these simple r f you have automatic shift) ; you'll just 
@ Don't stop in sand, mud, or de increase wheel spin 
snow if you can possibly help it; me ® Do flooded section of 
mentum is invaluable in everything ex- road unless you're certain that the 
cept when you ford deep water. When depth the water permits fording 
you must stop, try to pick a spot facing Gener e than an inch or two 
downhill, or ab of the hubcaps is risky 
If you get stuck die if the 
down to level ground ar exhaust pips 
@ Insand, snow, ice, or wherever thi ast through 
going gets rough, keep your wheel he engine, The wheel 
nearly straight as possible rn will throw up enough 
@ Applying your brakes in sand is a ¢ out your ignition 


Play it cool and cagey 


F IN spite of precautions you still you car ething nearby 
get stuck, don't try to gun your that will help you out of your predica 


way out without first studying the ment. An old fence post can double as 


Situation. Spinning a wheel will almost _ a crowbar. A discarded carton may give 
certainly make matte WOrse yu traction on ing. A drift 
Instead, walk around th if i ve hovel 


ii ie 


a 
REVERSE ee 
ht ee 
) 


Getting traction on snow and ice 


MOUNTING TIRE CHAINS is a 
dirty job when you're stuck. If a 
small patch of snow or ice is 
causing the trouble, try simply 
spreading the chains in front of 
the driving wheels as a tempo- 
rary runway. Tie cords, if avail- 
able, from chains to rear bumper 
to drag them to dry ground. 


NO CHAINS IN YOUR TRUNK? 
Rubber floor mats from the pas- 
senger compartment or trunk 
ean come to the rescue. Wedge 
them in front of driving wheels. 
Newspapers, twigs, leaves, and 
trash also may be used. 


1S YOUR PARKED CAR SNOWBOUND from 
a passi snowplow? If there’s no shovel 
handy, dig yourself out with the scooplike 
base of a bumper jack. In some station 
wagons, a removable floorboard over the 
spare makes a fine shovel. 


WF your CAR has perforated wheels, 
plain clothesline can get you out of 
deep snow. Run three or four small 
sections of line through the holes in 
\ the wheels and tie knots on the face of 
| the tread for maximum traction, When 


v >) you hit dry road, the rope will wear 
eS _ AS cit and fall away harmlessly. 


EVER WISH FOR SOME HOT WATER so that 
you could quickly melt a patch of ice? 
Just warm up the engine and drain a pint 
or so from the radiator. The stopcock is 
at the bottom of the radiator and can be 
found by either lifting the hood or reach- 
ing under the bumper. A wheel cover 
makes a handy container. 


BUILT-IN SUI 
take a look. It builds up inside 
fender wells, where its thrown 
by tires. Rap the fender with the 
palm of your hand to dislodge 
the dirt. Sprinkle on ice around 
the wheels, and you're off, 


THAT ANNOYING DIRT that 
always seems to be on your car 
floor no matter how often you 
sweep can do you a good tum 
when you're stuck on ice. Sweep 
it onto a road map and sprinkle 
in front of the driving wheels. 


IN RURAL and suburban 
areas, dirt is always close 
at hand. Just dig through 
the snow. If the dirt is 
frozen, pulverize it with a 
stone or lug wrench be- 
fore scattering it. 


DON’T STAND BEHIND A CAR when the driver 
ing to pull out of a slippery spot. The 
kick up debris, causing 
injury. Never try to push a car 
dif foreign matter has been 
propped in front of its wheels. 


WHEN YOURSGAR GETS STURK 


Digging 7@ out-of sand 


of the rear bumper 
spare wheel as a su lift the 
ut of the rut the car 


wheels 
the jack 


sideways until it falls off 
Then fill in the ruts with stones and 
ther rubble to prevent the 


wheels from slipping back in. 


almost sure-fire w 
loose beach 
is often only f 


n anchor. Set up 
je a helper 


POPULAR SCIENCE 


IFA FAMILY OUTING on the beach ends up 
with your aF bogged down, send the kids out 
ng for driftwood planks. Jack up the 

and place planks “underneath: 
runway at le h ahead, 


nbers crosswise under the planks 
tipping. Watch out for nails in the 
place bad sides downward 


WHERE THERE'S MUD, there are 
bound to be weeds nearby. Uproot 
several handfuls and drop them, 
along with roots and topsoil, be: 
hind the driving wheels. 


INDOUS MECHANICAL ADVANTAGE is 
few inches of travel at a time 

of rope or wire. 

¢ tautly to a bumper and to a 


YOUR WHEEL LUGS 
time 

Loos 

driv 

around a tree or other anchor, and 
tie the ends tautly to lugs. As 
wheels make half a 

assume opposite position, 

will move about six inches. 


WHEN YOUR CAR GETS STUCK 


Wheel in rut or ditch 


HERE'S A VARIATION of the jack-and-push 
trick used on sand. But instead of jacking up 
both wheels, just lift the one that's in the rut 
Lm, or ditch, Grease the path of the opposite 
wheel with the oil dipstick and push the car 
sideways off the jack and out of the rut. 


ANOTHER SOLUTION where 
the jack comes into play is 
raising the offending wheel 
and placing the spare over 
the rut to act as a runway. 


YM 


Getting started in deep water 


YOU'RE DRIVING through a flooded stretch 


the water turns out to be 
n you had expected. Sudden! 
dies. What should 
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Prying it away from a wall 


IF THE ROAD IS CLEAR, 


Freeing a hung-up car 


UNDERCARRIAGE HUNG 
Ro 
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REMEMBER, YOU HAVE TWO JACKS (yours 
and the other car's) to work with. Raise both 
ends of upper bumper. Drive other car free. 


‘ONE OR TWO PEOPLE stand- 
ing on the lower bumper can 
often free it. If this doesn't 
work, bounce up and down 
on the lower bumper while 
the other car pulls free. 


NO cROwBAR to pry loose 
those locked bumpers? Try 
using the shaft from a jack. 


CHOCKS OR PLANKS can help you back off 
obstacles. Jack up the car and planks 
under front and, if needed, rear wheels. 


WHEN YOUR CAR GETS STUCK 


P.S. EXTRA 
YOUR TEAR-OUT 
BOOKLET NO. 18 

a. 
i 
iia 


OSCILLOSCOPE PATTERNS show (at top) pulsat- 
ing powerpack output before installing filter 
and, in lower pattern, how filter reduces pulse 
peaks, producing a more nearly constant voltage. 


LINE, Low Ac 
VOLTAGE VOLTAGE 


Making 


Model Trains 


Run Better 


NSTALL a $2 filter condenser in the 

power pack and you'll greatly im- 
prove operation of a model railroad. 

The tiny motors in HO locomotives 
are designed to run on DC current—the 
purer the better. Yet the typical trans- 
former-rectifier power pack supplies pul- 
sating DC. Though satisfactory, the 
pulsating voltage makes the motors run 
hotter and causes locomotives to be 
sensitive to poor track connections and 
dead spots at turnouts and crossovers. 
The condenser eliminates these nui- 
sances, reduces sparking at the brushes, 
and—a bonus—reduces TV _ interference 
when trains are operated. It’s certainly 
$2 well spent. 


RECTIFIER 


PULSATING DC VOLTAGE ~ 


wire / 


WIRING DIAGRAM of ty; 
HO-train power pack sl 


fra 
ows 


how AC house voltage flows 
theo- 


through transformer, 


out as low-voltage DC. To 
install filter condenser, sim- 
ply solder its two leads as 
correct polarit 


The hookup is simple. Connect the 
positive lead of the condenser to the 
positive input lug of the reversing switch 
—usually the lug connected to the red 
wire coming from the rectifier. Solder the 
negative lead to the lug that is connected 
to the white or negative rectifier wire. If 
the wires are not color-coded, take the 
power pack to your radio or TV repair- 
man. He can check the polarity for you 
at little or no charge. 

The condenser, a 500-microfarad, 25- 
volt, electrolytic filter, may have insu- 
lated or bare leads. If bare, slip a length 
of “spaghetti” insulating tubing over 
them to prevent accidental shorting— 
John E. Flippen, Steubenville, Ohio 


New 
Tools 
from 

Old Files 


You can’t buy most of these 
tools—but you can make your 
own from discarded files 


By Walter E. Burton 


you can salvage their high-carbon 

steel by converting them into a va- 
riety of special-purpose tools. Files come 
in many shapes and sizes that can be 
ground, filed, and bent into useful new 
forms. You may even be intrigued enough 
by one or two of these custom-made tools 
to make them from new files. 

Some of the tools don’t even require 
you to soften (anneal) the steel for re 
working. Where the conversion involves 
only grinding or soldering, use light pres 
sure on a cool-cutting wheel and assemble 
with soft solder so that excessive heat 
won't reduce the file’s original hardness. 


Yer can’t retooth worn-out files, but 


nd other 


ff a file 


FOR SCRAPERS, Baltes 


As long as the steel doesn’t change color 
it will need only a final tempering to 
render it less brittle 

If the work requires annealing, y: 


have to reharden the steel. All heating 
can be done with a propane torch. For 
the thicker files, direct the flame into an 


d of three or more firebric 


oven form 


FROM 
— ROUND 
FILE 


AN ETCHING TOOL for retoucl 
tives and removing dark 
be made by putting a chisel edge on the tang of 
rasp. Since this 
’s easy to shape. 
for fine touch-up of plast 
wood carving. Grind t th dull to provide a 
comfortable handle grip. Heat and quench tang. 


Reharden and bevel outside of tip to sharp edge. 
Variation is seraper for trimming oversize dow- 
els, Lessthan-half-round notch is filed in edge 
nd can be resharpened with a round stone. 


DOWEL-SCRAPER 
VARIATION 


ARC LESS THAN SEMI CIRCLE 


To temper the knife blade, heat until 
the steel turns medium yellow. Then 
either plunge it into cold water or let it 
cool at room temperature. Some crafts 
men claim that slow cooling up less 
internal stress. The etching tool, groove 
and-corner tool, and midget plane 
hardened by heating the working parts 


PIVOTING FILE: Sec- 
tion of file at end of 
handle strip forms a 
tool for smoothing 
grooves, inside cor- 
ners, channels, and 
other hard-to-reach 
spots. Peen the rivet 
within a countersunk 
recess to permit use of 
this face of file. Anneal 
file by heating it red 
and letting it cool in 
the air. Cat out best 
section and file ends 
smooth, Wrap handle 
with electrician’s tape. 
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GUN-STOCK CHECKERING 
(crisscrossed V-shaped 
grooves) can be cut with tet pia, 
a triangular file, Conven- steEL ROD 
tional checkering tools SOFT- 
(foreground) cut several SOLDERED 
parallel grooves at once, foes 
ut good single-groove 
version is made by solder- 
ing piece of file to the 
fattened end of a steel 
rod, Grind teeth off sur- 
face to be soldered, File 
shown has 3/16” faces. 


bright red and plunging them into cold 
water. If the etching tool is to be 
for cutting, however, the tang should also 
be tempered and honed, like the knife 
blade. The scraper blade 


heated to a light yellow. Other heating 
tips are given in the captions. 


TAN 
ANC) MIDGET PLANE 
asp. FROM FLAT FILG 
ro 
TINY PLANE for modelmaking and other deli- 
cate work is made by bending the tang of a 
file up to form a fingertip handle. Heat the 
tang and about 2” of the body until red. 
Curve the tang back over the face that’s least 
usable and trim file to length shown, Bevel + 
the bottom of the cut edge to permit smooth a 
strokes and prevent gouging. Reharden the 
toothed portion, Smooth-cut files are best. 


Short Cuts 
and Tips 


He Rides His Ladder to Work 
Wuen Eric Degroat lines up several Saturday jobs 
involving climbing—such as cleaning roof gutters— 
he scoots his mobile ladder across town without 
sweat and also loads his tools aboard. Off duty, the 
13-year-old boy rides it for fun. The two axles are 
permanently attached; the rear one is fixed, the front 
one pivots for steering.—John Corey, Boone, N. C. 


»>>rAspHaLr tiles can be heated for installation 
without the use of an open flame. I plug in a dis- 
carded sandwich grill and lay the tiles on it. If you 
borrow the one from the kitchen, protect the surface 
with aluminum foil.—Harry Symes, Mt. Ephraim, N. J. 


Portable Compressed-Air Tank bi YANK 
Ever wish you could cart your com- 
pressor to a distant job? No need to— 
just tote a tank of compressed air. Fix up 
‘a surplus aircraft oxygen tank as shown 
and fill it to 100-Ib. pressure. pacave \ 
the filling hose, and the tank is ready \F | 4 
for such work as inflating tires on the PPE IL Ye" PIPE 
road and blowing out clogged oil lines RUGEER HORE” > STANDARD TiRe 
and drain pipes.—Donovan Lathrop, Sa- VALVE 
guaro National Monument, Ariz. 


RECEIVE AIR 


What's it for? 


Have you ever seen this tool? The 
handle works the gear between opposing 
racks, Turned one way, it draws the jaws 
at the ends of the racks together. Turned 
the other way, it separates them. There 
is no spring, ratchet, or lock to hold the 
jaws in position, yet they do their job 
more efficiently than other devices for 
the same purpose. 

Do you know what that job is? Think 
a moment; then check your guess against 
the answer on page 201. 


188 rorutar SCIENCE DECEMBER 1960 


HOW TO MAKE A 


Making a smooth, trouble-free cut-off 


Chatterless Cut-Off Tool 


F YOU dread the cutting-off operation 

on a small bench lathe, here’s a tool 
that will banish most of your troubles 
with chattering, hanging, or broken bits. 

I made the one shown for my 6” lathe 
from a piece of 1’-by-%4”-by-31%4” cold- 
rolled steel. You can easily adapt the 
dimensions to suit a different machine. 

Mill out the side of the blade-holder- 
to-be with an end mill or keyway cutter. 
Cut the grooves for the blade with a small 
slitting saw. Make two or more passes to 
get the width required for a close fit on 
the blade you will use. Next, drill the 
4” hole before disturbing the setup. 
Then clamp the workpiece flat and slit 
with a 7)” slitting saw. 


Mill grooves to fit the cut-off blade 


The blade itself can be a standard 
commercial product or you can make a 
very good one from a discarded powel 
hacksaw blade. Be careful not to burn the 
metal when you grind the teeth off. The 
top and bottom edges of either blade 
should be ground to a nice sliding fit in 
the holder. 

Finally, mark and grind the cutting 
edge. Remove the tool-post crescent and 
turn over the concave ring (flat side up). 
Clamp the holder with blade in tool post 
and mark the top of the cutting edge 
from the tailstock center. Remove and 
grind the top of the blade down until 
the cutting edge is at exact center height. 
—Gordon Douglas, Stayner, Ont. 


Slit from the far end back to the %4" hole 


Short Cuts 
and Tips 


Driving Points with Pliers 

Guazer’s triangular points are ideal 
for holding a picture in a narrow frame, 
but tapping them in with a hammer often 
loosens the miters, Avoid this by driving 
each point in place with a squeeze of 
your pliers. A cardboard pad protects 
the finish.—Michael Ligocki, Gary, Ind. 


PPP IN A local shop, I watched a welder 
put a fine edge on his pocket knife. He 
used a coated welding rod for a hone. 
The flux coating is abrasive, and it allows 
a keen edge to be honed on a blade.—John 
Krill, North Lima, Ohio. 


Altering Clamps for Downspouts 
Storms kept pulling my rainspouts 
loose until I trimmed down the tangs of 
the pipe clamps and welded on wood 
screws. I just turn the clamps to anchor 
them.—Peter Logan, Malden, Mass. 
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Child-Proof Door Stop 

My youncsrer’s favorite indoor sport 
was balancing on one foot on the door 
stop. It bent, then finally pulled out of 
the baseboard. I thwarted him by relo- 
cating the stop high on the wall. Now 
it butts against the upper rail and works 
just as well.—Frank Harazim, NYC. 


>>PParer-TOWEL rolls sometimes fit in 
their racks so tightly that they’re hard to 
turn. Cut a 14” dowel to the proper 
length and insert it through the hollow 
core of the roll so that it lessens the ten- 
sion of the rack —R. Miller, Lansing, Mich. 


my i 
L wl sh 
Sprinkler Flushes Garbage Can 

Eacu time the garbage collectors leave, 
I turn the empty can over a lawn sprink- 
ler. It scours and aerates the interior. 
No need for detergents.—Stephen N. 
Stresnic, Fort Lauderdale, Fla. 


Your TV 
amount of “mileag 
mileage you are likely to have trouble if 
you don’t give it regular mechanical main- 
tenance. All that’s needed is to clean and 
lubricate the contacts. Both jobs are taken 
care of by a special preparation you can buy 
in a spray can with a small plastic hose. 
There are two tubes in the tuner that will 
need replacing if certain symptoms shou 
up. The photos and case histories joll 
will tell you when to suspect them. 


tuner spins off a surprising 


Ata certain 


By Art Margolis 


CCTVHAT'S the last straw! For 
week you've been smelling lik 
a dandy and now it’s a mani 
cure. Your story had better be good.” My 
wife, Lea, had just noticed the profes 
sional manicure on my left hand 
I took a deep breath. 
You're not going to believe this, my 
sweet, but I fixed a TV in the barber 
shop today and I told her the story 
This repair almost had me ready to 
throw in the towel. Nick had called me 
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con’ 


Six symptoms of troubles caused by faulty tubes 


BARS ACROSS THE PICTURE—one black and one 
light—indicate 60-cycle hum. If your set shows 
these symptoms, the two tubes in the tuner are 
the first ones you should try replacing. 


a week before, But when I arrived and 
turned on his set, the picture came in 
perfectly. It was one of those sneaky in- 
termittents. It played all right while I 
was watching but conked out after I was 
gone. I had to depend on Nick’s descrip- 
tion to try to diagnose the trouble. 

“The picture goes black on the bot- 
tom, stays okay on the top, and then 
starts rollin’ up and down like crazy.” 

This sounded like vertical-sweep trou- 
ble. The first step with any intermittent 
is to try to make it act up. I began 
tapping the vertical tubes with my little 
rubber hammer. Results negative. 

Nick pleaded, “Stick around, Art. I'll 
give you a haircut while you wait.” 

After the slowest haircut I've ever had, 
the TV was still shining brightly. I had 
to leave to make my next call. 

The phone was ringing when I opened 
shop the next morning. It was Nick. 
When I reached the barber shop Nick 
wailed, “Art, she was rollin’ like a player- 
piano roll till you pulled up. Here, you 
watch; I'll give you a shave.” 

This routine kept up all week. The 
set played fine while I became the best- 
smelling repairman in town. Saturdays, 
Nick has a manicurist. Just as she fin- 
ished the last cuticle on my left hand, 
the TV had a seizure. 

No wonder I couldn’t cure the vertical 
condition. The trouble was in the tuner. 
The RF amplifier (that’s the first tube 
the signal reaches when it leaves the an- 
tenna) had develcped a heater-to-cathode 
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PULLING AND SLIGHT DARKENING of a band 
across screen is due to 60-cycle hum, to a lesser 
degree. Leakage in either tuner tube, too slight 
to show on a tube tester, can cause it. 


short. This put 60-cycle AC into the 
cathode and thus directly into the TV 
signal. Raw AC went right through the 
entire set, upsetting the picture-process- 
ing circuits, and appeared on the screen 
along with the picture. The black and 
white stripes are what 60 cycles looks 
like when you see it on a TV screen. 

‘There was a buzz in the sound, too, but 
Nick had neglected to mention it. 

I replaced the 4BQ7 RF amplifier tube, 
and the seizure ceased. Meanwhile the 
manicurist had started on another cus- 
tomer so I left with my right hand in its 
normal state. 

From the look Lea gave me when I 
finished the story, I don’t think she quite 
bought it. That is, not till several weeks 
later when she had to remind me to get 
a haircut—just like old times. 


Schools of Thought 


"Tso students from a nearby divinity 
school strode into the shop the other 
day. Each held a nine-pin miniature 
tube. I could tell they had been arguing. 
They were electronic do-it-yourself 
fans. Between them they took care of 
the school’s electronic maintenance. 
Harris said, “Art, we have a problem. 
The console in the rec room has troubles. 
Some channels are real snowy. I think 
this 6BQ7 RF amplifier is weak.” 
Robert blurted, “He's all wet. He 
didn’t give you a complete rundown of 
the symptoms. The low channels 2 


in the front end of your television set 


LIGHT ON THE SCREEN but no picture or sound 
means complete loss of signal. If antenna and 
lead-in are intact, mixer-oscillator tube is the 
prime suspect. Check RF amplifier, too. 


through 6 are okay. It’s only the high 
channels that are weak. It’s this 6X8 
oscillator that’s bad.” 

‘They both had a sound argument. The 
6BQ7 RF amp is the first stage in the 
TV. If it weakens, all channels suffer. 
You get static and snow on all channels. 
But the school is close to our two low- 
channel stations so there is an excep- 
tionally strong signal. A weak RF tube 
might not be noticed except on the high- 
frequency stations. Harris could be right. 

‘The local oscillator is also a prime sus- 
pect. It oscillates easier on the lower 
frequencies. As it weakens, it can become 
quite feeble at higher frequencies and 
still work okay on low frequencies. Rob- 
ert had a point, too. 

I explained this to them. They echoed, 
almost in unison, “Put the tubes in the 
tube tester and settle it.” 

I nodded. “Okay, but remember a tube 
tester is sometimes misleading, especially 
where high-frequency performance is con- 
cerned. Direct substitution is a more cer- 
tain test.” 

I tested the 6X8 first. One section read 
doubtful and the other was only a bit 
better. The tube was certainly not dead, 
but it wasn’t very good either. 

Harris said gleefully, “There, the tube 
is okay. I told you it was the 6BQ7 that 
was bad.” 

I tested the 6BQ7. The needle climbed 
just barely into the “Good” region on 
both sections. “Aha!” said Robert trium- 
phantly. 


TV SNOWSTORM points to a weak RF amplifier 
tube. If the snow (visual static) is only on the 
upper channels, replace the mixer-oscillator 
tube. Also check the antenna and leadin, 


GHOSTS AND HASH may originate inside 
pao If the ees, rma sect this 
ference, try replacing the tuner tubes; 
the trouble probably is outside the set, 


DISTURBANCES THAT KEEP TIME with the sound 


are caused by sound getting into the picture. 
If you can't tune it out with the fine-tuning 
knob, you probably have a bad mixer-oscillator. 
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Two tips that may save you 
the cost of a service call 


Lis ING TUBES GENTLY with the rubber end of 

f peneil will often show wp bad tubes. Watch 
the screen while you rbances of 
the picture When each tube is tapped. 


ERRATIC PICTURE DISTURBANCES c: 

dlity contacts, in, the tuner. Clean with 
special solvent and lub: lable in pres- 
sure spray cams sold by radioparts dealers: 


Harris answered back, and their voices 
soon rose to battle pitch. 

I tried to interrupt. “You're both prob- 
ably right,” I said in a loud voice. 
“Replacing either tube would have 
cleared up your picture for a while, but 
you really needed to replace them both.” 


Mrs. Clean 


RS. LEONARD COLLINGDALE 
has a reputation for being the hard- 
est-working housewife in our town. She’s 
more than a little eccentric—she’s a real 
bug on cleanliness. In fact, the women 
call her Mrs. Clean. 
I pulled into her freshly scrubbed con- 
crete driveway one morning, went up the 
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walk, and lifted the gleaming brass 
knocker. The lady herself answered the 
door. Believe it or not, she had me re- 
move my shoes just outside the door. 

As she led me, walking meekly in my 
socks, toward the TV set, she was ex- 
claiming how the TV picture and sound 
popped on and off. I didn’t look forward 
to telling her what it sounded like: a 
dirty, corroded tuner. 

‘The tuner processes the TV signal that 
eventually becomes the sound and the 
contrast. The light on the picture tube— 
the screen brightness—is made inside the 
set. Thus, if you develop trouble in the 
tuner, brightness is unaffected while the 
sound and picture are disturbed. 

In this set, the sound and picture 
would disappear sporadically — while 
brightness was continuous. There are 
many contacts in the tuner and they have 
a tendency to corrode and so limit the 
flow of electricity through them. 

‘The repair is simple—clean them. I 
pulled the chassis and sprayed the con- 
tacts thoroughly, turned the tuner a cou- 
ple of revolutions, wiped off the contacts 
and sprayed them again, lightly. 

“What was wrong with it, Art?” Mrs. 
Collingdale asked. 

I tried to soften the news that dirt 
had somehow crept into one of Mrs. 
Clean’s possessions. “Well, you see, for a 
given concentration of corrosive elements 
in the ambient atmosphere, oxidation of 
the tuner contacts is a function of time. 
Oxidation increases the contact resist- 
ance, limiting the RF energy converted 
to the intermediate frequency.” 

Mrs. Collingdale relaxed. “Well, that’s 
fine, Art,” she said. “Just as long as it 
isn’t dirty.” 


The TV That Couldn't Explode 


ONE, gveltering hot day a. voice 
crackled over the phone: “Lieuten- 
ant Horner speaking.” 

An almost forgotten reflex had me an- 
swering, “Yessir. Can I help you, sir?” 

He snapped, “A 24-inch TV is about to 
explode. I've taken the necessary pre- 
cautions to assure safety.” 

When I arrived, the TV was in the 
back yard, covered with a khaki-colored 
metal locker. Neighbors were watching 
from a respectful distance. The youngish 

[Continued on page 221] 


How to Repair 


O Plastic Laminates (II) 


if 
i: 
i 


patch: 
If you have no 
@ patch can be made 
swatch available from retail outlets, or 
from a scrap in 
fabricators, M¢ 
inates have either a 
finish—usual 

juse it 
For a perfect 
finish as well, 
The 


OUTLINE AREA TO BE PATCHED w USE A CHISEL AND HAMMER to cut out the 
pencil. If the joint can be concealed in the — damaged part. Hold the chisel so the beveled 
grain or pattern, adjust the outline to suit. side of the blade faces the damage, thus 
The patch need not be exactly square. assuring a crisp, straight-sided cutout. 


O HEAT PIECE TO BE REMOVED with a torch to CUT PATCH from a piece clamped between 
¢ the adhesive let go. When hot, the two scraps of wood to prevent cracking it. 
minate can ner 


ied away from the core by Saw slightly oversize; then carefully file the 
inserting a broai 


chisel under its edge. edges to fit precisely in the opening. 
conrimuen 195 


0 


BRUSH CONTACT CEMENT onto the core and apply a second coat. Be sure to brush it out 
allow it to dry for the time recommended by _ to the edges of the ope Also apply ad- 
the manufacturer. If the wood soaks it in, hesive to bottom of the patch as above. 


DROP THE PATCH carefully in place. Once it FORCE THE LAMINATE DOWN TIGHT, especial- 
makes contact, the adhesive grips immediate- ly around the edges. Roll outward from the 
ly, leaving you no chai just the piece center to press out bubbles. A wallpaper- 
or slide it around to improve fit. seam roller is a handy tool for th 


USE STICK SHELLAC and patience to fill in the flow the shellac easily into the crack and 
thin joint around the patch. Heat the putty scrape off surplus without, scratching the 
knife often with a torch or alcohol lamp kept surface. Finished repair (above) is nearly 
handy. At right temperature, the knife will invisible after waxing and polishing. 
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O 


materials 


file 


The 
many kinds of 


Glass 
for Use 
in a 
Home 


LASS can do more for your 
( home than just provide 
windows to look through. 
Today it’s used to make striking 
partitions, walls, table tops, 
shelves, shower enclosures, and 
sliding cabinet doors. You can 
get it strong enough to jump up 
and down on if you want, tinted 
to cut heat and glare, or textured 
in a variety of special decorative 
effects. 

Here's how to choose the right 
type of glass for any job around 
the home: 

Window or sheet glass is the 
traditional material for glazing 
windows. It is a fire-polished 
glass with a slight surface wave 
in it. The wave is produced as 
the glass is drawn vertically over 
rollers. The glass should be set 
in the frame with the wave run- 
ning horizontally, since the de- 
fect is much less noticeable when 
parallel to the ground. In order- 
ing glass, list the horizontal di- 
mension first; it will be cut with 
the wave running in that direc- 
tion. 

Sheet glass is available in sin- 
gle-strength, #4” thick; double- 
strength, 14” thick; and heavy, or 


the opening you can span with it. 


1 “ 
| TRANSLUCENT GLASS &® 
as 1 


PLATE GLASS 


feerry) 


CORRUGATED GLASS 


CONTINUED 


1s7 


FLUTED GLASS, used here as a shelved room 
divider, is ribbed to appear corrugated, but is 
actually almost fat, unlike real corrugated glass. 
It comes translucent or almost clear. 


The maximum sizes for each type are: 
single-strength, 3’4” by 4’2”; double- 
strength, 5’ by 6’8”; crystal, 7’ by 10. 

Depending on the size you buy, prices 
range from about 53 to 99 cents a square 
foot for single-strength, 71 cents to $1.30 
a square foot for double-strength. Crys- 
tal runs from 93 cents a square foot up 
to about $2. An extra-thin };” glass is 
also available for picture frames. 

Heavy crystal glass is often used as a 
substitute for more expensive plate glass 
for doors, shelving, partitions, and furni- 
ture tops. Double-strength glass is occa- 
sionally used for sliding doors and over 
fully backed-up table tops, but this is not 
as wise as choosing a heavier grade. Sin- 
gle-strength glass should not be used any- 
where but in regular windows. 

Glass experts recommend that a knick- 
knack shelf be at least 3” thick. A book- 
shelf should be at least 14” thick and be 
supported every two feet. On longer 
spans, add an extra 4%” thickness for 
every additional 6” of unsupported length. 
A3' shelf should be 1” thick. 

Bulb-edge glass has a rounded bulb 
shape along one edge that gives it greater 
strength. This is often used for shelving 
and other exposed edges such as dressing- 
table tops. 

In covering a table or desk top, glass 
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AY 


PLATE GLASS, combined with a mirrored back- 
drop, makes “sparkling | knickknack shelves. 
Stronger than ordinary window glass, it will 
pag Hl tn rr AieloontLny BoNie 


at least 1,” thick is recommended. If the 
edges are supported, 1” glass is consid- 
ered adequate for dining tables up to 48” 
wide. Cocktail tables that get hard use 
should not exceed 2 by 4’. Beyond this 
size, you need thicker glass. And don’t 
expect to sit on it, as guests and children 
often do. To be safe, you’d need at least 
14"-thick glass for a sit-on table. 

For a partition or room divider, much 
depends on how you frame the glass. If 
it’s made up of many small panes, you 
can use ordinary window glass. If it’s a 
single large expanse of glass, it should 
be at least y4” thick. If it’s in a spot 
where it’s likely to be kicked or banged 
into, you'd better consider going up to 
%” or 4”. 

Plate glass is a beautifully transparent 
flat glass with plane-polished, distortion- 
free, optically true surfaces. You can 
even get it in colors, with one firm offer- 
ing steel gray, smoked topaz, sapphire 
blue, pink, and amber. 

Plate glass is generally worth the ex- 
tra expense only where its sparkling clar- 
ity will show to good advantage or where 
you need a thickness not available in the 
cheaper grades. It's used for decorative 
shelves, partitions, skylights, and unsup- 
ported table tops. 

Regular thicknesses are %4” and 14”. 


O 


O 


O 


fied 


Maximum size for the 14” is 1010” by 
18'2”. Prices range from about $1.75 a 
square foot up to $2.75—the bigger the 
piece, the more you pay. 

Heavy plate glass comes in thicknesses 
of Hy", 9, Mer, I, and 11"—and 


here’s where prices really skyrocket. 
Plate 14” thick costs almost $10 a square 
foot and 1” plate more than $30. In put- 
ting up a shelf or room divider, it ob- 
viously pays to design the supports to 
take the thinnest possible glass. 

Rough plate glass, which results from 
the first step in the production of pol- 
ished plate, has a pleasing translucent 
and textured appearance. It can be used 
where you want to let in light but main- 
tain privacy. It’s available from 3” up 
to 1%” thick. At $2 to $3 a square foot, 
it’s considerably less expensive than 
heavy polished plate. It’s ideal for shelves, 
sliding doors, and room dividers where 
a clear glass is not essential. 

Demi-plate, also used as a less costly 
substitute for real plate, is glass that has 
been ground and polished on one side 
only. It is clear, however, and is adapt- 
able to almost any use where regular 
plate might be considered. 

Tempered plate glass is given a spe- 
cial heating and cooling treatment that 
makes it three to five times stronger than 


regular plate. It will also withstand tem- 
peratures up to 550 degrees without break- 
ing. It is used in homes for shower stalls 
and fire screens. Thicknesses are 1/;” to 
14”. Maximum size is 6’ by 9. Prices 
start at about $5 a square foot for the 
Y,"" thickness. 

Edge finishing is frequently required for 
glass, both sheet and plate, used for table 
tops and furniture. There are four fin- 
ishes available—swiping, seaming, polish- 
ing, and beveling. Each one makes the 
edges smooth to the touch and beautifies 
them to a lesser or greater extent. 

In swiping, the sharp edges are simply 
blunted with a few passes at a grinding 
wheel. In seaming, the edges are some- 
what rounded off. Polishing is the full 
treatment and brings out the sparkle of 
the glass at the edges. In beveling, the 
glass is slanted at the edges. Charges for 
edge-finishing vary from around two cents 
an inch for swiping, up to 21 cents an 
inch for beveling. 

Heat-absorbing glass and glare-reduc- 
ing glass are of special chemical compo- 
sition and are made in both sheet and 
plate varieties. Heat-absorbing glass has 
a bluish-green tint. Glare-reducing glass 
is gray or neutral in tone. The thicker 
the glass—!/,” is the standard maximum 
—the better job it does. 

Heat-absorbing glass holds back most 
of the sun’s infrared and ultraviolet rays, 
but lets 75 percent of its light through. It 
also gives an undistorted, color-true view 
of the outdoor scene. It is used for win- 
dows with a southern and western ex- 


posure. 

Glare-reducing glass also absorbs much 
solar heat and at the same time cancels 
out distracting glare and brightness. Such 
glass should only be used in very bright 
locations since it blocks some light. 

Besides keeping people cool and com- 
fortable, these glasses also protect furni- 
ture, draperies, rugs, and wood finishes 
from fading. Prices start at about $1.50 
a square foot in sheet quality and go up 
to $4 in plate quality. 

Insulating glass is the familiar sand- 
wich composed of two sheets of glass sep- 
arated by a layer of dry air. Although 
expensive, this glass is the last word for 
picture windows and large glass walls 
since it reduces heating costs and re- 
quires no storm windows. 

Insulating glass, made by two big man- 
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FROSTED GLASS makes unusual sliding doors for 
kitchen cabinets. The milk-white glass, 4” or 
5/16” thick, has high strength, also comes in 
%" wired type for extra impact resistance. 


ufacturers, is available in some 60 sizes, 
ranging from approximately 16” by 24” 
to 72” by 96”. The glass panes are avail- 
able in sheet or plate quality and in 3”, 
¥%", and Y/,” thicknesses. Insulating win- 
dows are also made with heat-absorbing 
and glare-reducing glass. Prices are $4 
to $5 a square foot. 

Patterned glass comes in an amazing 
variety of textured designs that have 
beaded, ribbed, fluted, beveled, ham- 
mered, pebbled, indented, and floral-pat- 
terned surfaces. Wire is embedded in 
some for extra strength. The translucent 
glass provides softly diffused light and 
privacy. It is used for shower enclosures, 
ders, decorative entranceways, 
ands skylights. 

Special frosted, etched, and sandblast- 
ed finishes are also available. Patterned 
glass comes in thicknesses from 1%” to 
%” and in big pieces up to 4’ or 5’ wide 
and 10’ or 12’ long. Corrugated glass, 
Y%” thick, is also a popular patterned 
glass. 

‘The thickness you can use in a pai 
tion again depends on how you frame it. 
Much of the time, patterned glass 
thick is used. This is also the thickness 
customarily used for shower stalls. Build- 
ing codes in some areas, however, now 
specify wire-embedded glass for shower 
stalls. You should also consider wire- 
glass if you plan to install a skylight. 
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PATTERNED OLASS gives pelvacy but lt i leh 
i 1 for decorative effects like this 
The type shown here is ribbed in 

a crisscrossed, checkered design. 


Prices for patterned glass are generally 
lower than for clear plate, and in some 
cases no more than for a heavy grade of 
sheet glass. They range from about 90 
cents a square foot for %4” to $1.50 for 


There is also a patterned glass avail- 
able in long, narrow strips from 3” to 6” 
wide for use as jalousies, counter divid- 
ers, and shelving. It is ready to use as it 
comes—the fire-polished edges are bright, 
attractive, and safe. As a safety feature, 
this glass’ also has more impact strength 
than ordinary glass. 

Laminated architectural glass. This 
is the same shatterproof material used 
in auto windshields, but with one big 
difference—it has all kinds of colors and 
designs worked into the plastic-and-glass 
sandwich. The designs and colors are ap- 
plied to either the glass or the inner layer 
of plastic by silk-screen printing, brush- 
ing, or spraying. Various inserts, from 
butterflies and leaves to fabrics and metal 
flakes, are used to achieve three-dimen- 
sional beauty. 

This glass is ideal for colorful room 
dividers, showers, doors, table tops, and 
decorative panels. It’s not cheap, though 
—$4.50 and up a square foot. Thicknesses 
range up to 2”, with a maximum panel 
size of 5*by 10’. The glass cuts heat and 
glare and is fine, too, for blocking un- 
wanted sound. 


Spare-Tire Rack for Tractor 


As A maintenance man on the Natchez 
Trace Parkway, I was faced with the 
problem of flats on the front wheels of our 
tractors. They always seem to happen 


Sheet-Metal Screws in Wood 


For some woodworking jobs—such as 
fastening thin metal to plywood—you're 
ahead if you substitute self-tapping sheet- 
metal screws for ordinary wood screws. 
You drill only a pilot hole, not a shank- 
clearance hole, since threads run all the 
way to the head on a sheet-metal screw. 
For the same reason, you can use a 
shorter screw without loss of holding 
power.—Robert Micals, Freehold, N. J. 


What's it for? .. 


Tuis kitchen tool removes stubborn Mason-jar and 
lids. Turned clockwise, 


other screw-on 


to pussle on page 188, 


Short Cuts 
and Tips 


miles from the base shop. Cars’ carry a 
spare—why shouldn't a tractor? This sim- 
ple rack of 34”-by-2” steel keeps an extra 
tire handy for emergencies. You can 
adapt the dimensions to your own equip- 
ment.—Garnet B. Sutphin, Tupel . 


the handle 


spreads the jaws until they slip over the jar top. A 


counterclockwise turn pulls the jaws in to grip the 
rim tightly as unscrewing torque is applied. The tool 
will tackle anything from a ketchup cap to a 314” 
pickle-jar lid. It’s called Top-Off and is a product of 


Edlund Company, Inc., Burlington, Vt 


es 
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The editors of POPULAR SCIENCE 
proudly present: 


_ The Ship Model 
of the Year, 
N.S. Savannah 


\ 


By Henry B. Comstock 
Pere a spring morning a few 


months from now. You've driven to 
a favorite lake, hauled on waders, 
and sloshed into knee-deep water. It's a 


That sleek beauty above is a big moment, for you're about to launch 
four-foot copy of the world’s the most exciting ship model you've ever 
first nuclear merchantman. Four iit. Over four fect long, she’s a faithful 


co] f the N. S. Savannah—world’s first 
articles (this is the first) cacechioeral mercianbnie, 


tell you how to build your own The handsome lines of Uncle Sam's 
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$42.5-million “Atoms for Peace Ship” 
have guaranteed an eye-popping display 
model, Your baby Savannah's glistening 
white hull is as graceful as a racing 
yacht’s. Above it, a well-placed super- 
structure blends airfoil curves with sharp- 
ly angled planes for a dazzling effect. 

But this is only the frosting on the 
cake. Both the 22,000-ton Savannah and 
your 22-pound craft pack their real 
punch belowdecks. In the big ship it’s 
the reactor that will let her plow the 
sea lanes for three years on a single 
charge of uranium-oxide fuel. In your 
model, it's a remarkable new power 
plant, too—combined with a practically 
indestructible hull. Here's a run-down 
on some of the features: 

© Turbine drive. This is the engine 
steam buffs have dreamed of for years. 
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The men who built the model 


1. Henry Comstock, 


and artist, planned 
and built the model. 


re 


2. Floyd McGuckin 
then took over and 
designed and built 
a steam turbin 
drive model. Floyd 
rescued it (left) 
when steam ran out 
on a trial run, 


3, Howard McEw 
» third man onth 


expert 
in the field of R/C. 


|. Herbert Pfister, 
PS ciate editor 
and former model. 
maker, was general 
overseer of the 

running 
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REAL SAVANNAH is shown here in the Delaware 
River after christening by Mrs. Eisenhower on 
July 21, 1959. Still to be fitted out, the ship 
is light ‘and rides hi; ich in the water. 


In the past, model single-stage turbines 
have been notoriously inefficient, bleed- 
ing their boilers as fast as a punctured 
dome. This one doesn’t. It has a tiny 
admission port that jets steam effectively 
against the 30 blades of a featherweight 
aluminum stator. At the same time, the 
rate of flow is so miserly that your Sa- 
vannah will run at full throttle for 30 
minutes on a pint of water. To produce 
high torque, a gearbox with a 50-to-1 
gear reduction is placed between the tur- 
bine and propeller shaft. As the thin 
whine of the rotor levels off at 10,000 
rp.m., the model gracefully splits the 
wavelets at a scale speed of better than 
20 knots. 

© Fiber-glass hull. A tough and re- 
silient one-piece casting, it has the basic 
color cast right in. There's no worry 
about disfiguring scratches or chipped 
paint above the water line. You get an- 
other bonus, too. Once you’ve made your 
pattern and mold, you can form as many 
identical hulls as you like. Obviously 
you don’t need a fleet of Savi 
but how about a special second hull, 
equipped with lights and a speaker unit? 
Set it permanently on the mantelpiece. 


ENLARGE THESE CONTOUR PLANS by ruling 1” 
squares on a large sheet of paper. Plot the 
curves full size from the squares superimpo: 
on this drawing. Or have the drawings blown 
up to full size by a photostat service. 


YOU CAN ALSO BUY FULL-SIZE PLANS 
from the author. Send five dollars ($5) by mail 
order or check, with your own name and ad- 
dress clearly written, to Henry B. Comstock, 
334 North Greenbush Road, Blau A 


Cesare SAVANNAH, completely fitted out wit! 
rly 14 pounds of ine, gear-reduc- 
unit, and radio controls, cuts wake throu; 


quiet waters of a boat-sailing pond. 


‘Then, when the sailing’s over, cap it 
with your operating model’s easily re- 
movable superstructure. A flick of a 
switch and Savannah II will come alive 
with twinkling portholes and recorded 
harbor sounds. 

© Super boiler. Only a fiber-glass hull, 
or one of comparably light and thin: 
walled construction, could cradle a boiler 
as big, sturdy, and ‘safe. The superstruc- 
ture, too, offers ample room for a high 
stack and steam exhaust. The model’s 
simulated reactor well makes a conven- 
ient window for checking the steam 
gauge. With the needle pegged at 40 
pounds of pressure, the turbine delivers 
full power. 

© Flexibility of radio control. By run- 
ning the control operations in sequence, 
you can pilot the ship with a low-priced 
single-channel R/C rig, costing about 
$85 complete with transmitter. Its course 
may be a bit erratic, though, because 
you must run through throttle and re- 
verse rapidly each time you steer the 
ship. A $170 four-channel outfit—one for 
throttle, one for reverse, and two for 
steering—will provide precise control for 
complicated maneuvers. 

© Easy access to operating gear. You 
don’t have to fumble among easy-to- 
break parts when you remove the super- 
structure. Simply lift out the small re- 
actor observation-deck section and pry 
gently. Off comes the main deck and 
everything above it in a single unit. 

© Seaworthy size. Narrow beam, in re- 
lation to length, makes ships like the big 
Savannah poor prototypes for too-small 
operating models. With yours, there's 
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Carve a wood hull pattern and use it to make the mold 


7TH 


layeres m. Steps are the 
smooth until cardboard ten 
at all station points. 
halves together accurately. 


cary 


no need to wait for mirror-calm water. 
Her 1/12”-to-the-foot scale insures fine 
stability. At the same time, she fits com- 
fortably on the back seat of your ear for 
transport. Overall length is 49” 

a 614” beam, draws 3! 

to the tips of her cargo king po 

The wood hull pattern, Sh: 
wood pattern is easier than forming a 
finished wood hull. First, the pattern 
doesn’t need hollowing. Second, it’s made 
in two separate, mirror-image sections. 
As a result, you can place corresponding 
layers, or lifts, back to back, and cut and 
sand them simultaneously. 

You'll need five thicknesses of 11%4”- 
by-314” dressed clear pine for each pat- 
tern half. Saw corresponding sections to 
length and tack them together with 
brads. Use your contour drawings and 
carbon paper to transfer the correct lift 
outline to one surface of each resulting 
sandwich. Jigsaw along the lines, sand, 
and remove the brads. Note that the F 
lifts are sawed apart in two places to 
form F-1, F-2 and F-3 sections. Narrow 
the F-2 units to 3” with rip cuts. 
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HALVES are placed in frames and 
em to make a two-piece 
ight shows how the wood 
ade by gluing preshaped lifts into a 
and filed 
lates fit the bull 
Dowels bring the two 


ASSEMBLE wines 134" 
oon scxews ann 


Assemble the lifts of each pattern-half 
with glue and wood screws. Then cut a 
sixth pair of lifts conforming to the shape 
of the main deck from any stock up to 
5%”. Their exact thickn isn’t impor- 
tant, because their only purpose is to 
form an opening at the top of the mold. 
Brad these G lifts to the F lifts and use 
a hand router or sharp knife to continue 
their outlines down into the F-1 and F-2 
sections, as shown in the perspective 
drawing. The result is a stepback along 
what will be the entire top edge, or 
sheer, of the hull. 

Cardboard templates. Make a set to 
check the vertical hull contours. Mark 
crosslines on both the top and bottom 
surfaces of each assembly at the check 
points, for quick and frequent reference. 

Use half-round, flat, and rat-tail rasps 
and files to chew away the steps formed 
by the varying lift outlines. When the 
templates press snugly against the pat- 
tern surfaces at all check points, sand 
smooth and turn the units over, and 
drill holes for four aligning dowel pins. 

Press the pattern sections together on 


these pins, and file the bow, stern, and 
bottom edges to a trim meet. While the 
halves are still assembled, drill a hole 
for the rudder-post bearing, and cut a 
long, tapered notch for the propeller- 
shaft housing. Then separate the pattern 
again, and glue in the bearing and hous- 
ing sections. These are a halved dowel 
pin and a hardwood turning, respective- 
ly. Fillet the angles where they meet the 
hull with wood putty. Cut hawse-pipe 
rims and bilge keels (the strips on the 
sides of the hull below the water line) 
from hardboard. Round them to contour 
and apply with glue. 

Now sand the pattern sections. While 
you're at it, give the lip at the hull’s 
sheer line a slight bevel. This produces 
“draft,” or a surface that prevents lock- 
ing when you pull the pattern and sub- 
sequent castings from the mold. Finally, 
apply a wash coat of shellac (half alco- 
hol), followed by two full-strength coats, 
each sanded lightly after drying. 

Making the mold. This, again, is a 
two-section job. You'll need a large, four- 
sided plywood frame for each half, and a 


simple aligning and locking rig to hold 
the two frames together, You'll also need 
a single backing board for one of the 
pattern halves, and two small, beveled 
blocks for keys to index the two halves 
of the mold. 

Drawings show you how to pour plas- 
ter of Paris into the mold boxes and 
withdraw the pattern halves after the 
material has set. Tips: 

1. When you screw the first pattern 
section to the backing board, make sure 

[Continued on page 224) 


A Good Winter's Shopwork 


. . . That's what lies ahead for those 

who want to start now producing a model 

Savannah. Four construction articles in 

Porutar Science will set the pace: 
This month: Building the hull. 
Next month: The superstructure. 
February: The steam turbine. 
March: Radio control. 
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Winds the film for you! New Kodak Motormatic 35 


Came 


1 advances film automatically—sets exposure 
> less than $110. Kodak Auto- 
matic 35 Camera . . . less than $90, 


Kodak gifts say Cha wejast/f because 


Smallest Brownie flash camera! 
Brownie Starmite Camera with built-in 
flash gets sparkling pict 
Complete outfit. . . less than $12. 


35mm precision—new ease! Kodak P 
Retina Automatic II Camera gives 
you fully automatic exposure control 
and precision-coupled rangefinder . 

less than $130. 


res any time, 


4 Sets its own lens! Brownie Star 
Camera has built-in electric 
automatic exposure settings. Complete 
outfit . . . less than $40. = 


For big, bright slide shows. Handsome > 
new Kodak 500 Projector, Model B. Self- 
cased, only 11 pounds . . , from less than 
$68. Kodak Cavalcade Projector, Model 
520, with zoom lens... . less than $137. 


for ~ 


See your dealer for exact retail prices 
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Zoom your movies with one 
finger! New 8mm Kodak Zoom 8 Reflex Camera lets 
you zoom up close with push-button ease, You view the zoom 

effect through the lens. Automatic exposure . . . less than $190. 


you can picture all the fun of Christmas 
right from the very first moment ! 


<4 Three 8mm cameras in one. Brownie 
Movie Camera, Turret //1.9, takes 
wide-angle, regular, and telephoto 
shots . . . less than $60. 


Fully automatic 8mm projector. Kodak 


Brownie Automatic Movie 
os Camera, f/2.3, has built-in elec- oe 
i) tric eye that automatically sets without 
‘er lens . . . less than $78 notice. 
6 Add quality sound to your > 


8mm movies! New Kodak 

a Sound 8 Projector lets you add 
voices, music, sound effects... . 
less than $350. 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


See Kodak's "Ed Sullivan Show” and “Adventures of Ozzie and Harriet” 


Short Cuts 


and Tips 


Tape insulates 
Heated Clippers 


Has the price of haircuts 
turned you into a family 
barber? If you've more than 
one youngster to trim, you 
may find that the electric 
clippers heat up. To keep 
your second customer from 
jerking away from the hot 
metal, insulate the bottom 
cutter plate by covering it 
with a layer or two of 
masking tape.—Edwin M. 
Love, Palmdale, Calif. 


Clamping Round Stock in a Vise 

Ever try to hacksaw a bolt or short 
piece of rod while holding it in a vise? 
Tt usually loosens and twists, ruining 
the cut. Try this: 

Slip two pieces of scrap wood about 1” 
square between the vise jaws and draw 
them up tight. Choose a bit that’s a size 
smaller than the bolt diameter, and drill 
a hole centered on the joint. Open the 
vise slightly, insert bolt, and retighten 
jaws.—J. J. Mills, Battle Creek, Mich. 


4 


—IWo PIECES OF 
Woop ScRae 


>> Hear drains quickly away if you hold 
items in a metal vise to solder them. This 
heat dissipation can be prevented by 
folding a scrap of asbestos paper around 
the item to insulate it from the vise jaws. 
—lim Purves, Peru, Ind. 


Archery Target tet Hrd Pr 
from Old Tire Sip inven props tori 

ROT, HANG TIRE 

Arrows bounce off the ae | 

tire casing that rims this LINE 


straw target. A better aim 
is rewarded with a gong, 
and a bull’s eye rates a Pop cxswionXJP 
and a gong. A metal back- 33! AKSur rote 
ing makes the gong; the 

pop comes from a 7” square 
of vinyl shelf cloth stretched 
across a 6” embroidery hoop 


wired to the straw.—K. PACK CASING TIGHT WITH 
= 4 ss STACKED 201A BUNDLES OF STRAW 
Six Johnson, Oceanside, N. Y. 
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on two of the most useful power tools you can own 


Take advantage of this special 
holiday offer on the Delta 9” Cir- 
cular Saw. Ideal for starting (or 
improving) your workshop, it’s 
the tool you'll use most often on 
any job—makes precision cutting 
faster and easier. So get big en- 
joyment and enjoy a big $22.05 
savings’. 


‘This new, improved Delta Dust Collector is really 
tops in versatility! It can be used with almost 
any woodworking power tool, adapted for paint 
spraying, general clean-up and a dozen other 
helpful jobs. To add more convenience to your 
shop, add this practical tool—you'll appreciate 
the practical $10.00 Christmas savings* you get. 


VA YAOszze /, rT) 
HidRRY-OFFER L: EDL 
See your Delto Deoler (listed under “TOOLS” in the Yellow 
Pages) or visit leading Department, Hardware or Build 


jing another fine product by 
Sesh oso leotes pains, arene sini Ce) 
Power Too! Division, SO4MN. Lexington Ave.,Pittsburgh 8, Pa. fELL 


PSST... Any gal 
can take a hint. “‘Hide” 
this ad in an 

obvious place—get 

the Stanley Christmas 
Special you want! 


( Soecit offer ends Dac. 31, 1960.) 


Heavy-duty sabre saw—only $46.95 
PLUS 7 assorted blades worth $4.90—FREE! 
Fastest selling heavy-duty sabre saw on 
the market! Cuts scrolls, curves, wood, 
metal. Special blades cut flush up to a 
wall and to 5 of an inch along a wall, 


$5.00 off on 3-amp ¥-inch drill! 
Christmas Special: only $19.95 
meemins Regularly priced at $24.95, here’s the most power- 
ful %4” drill for the price on the market, Features 
rugged, balanced construction, non-slip pistol grip, 
3-jawed geared chuck, 3-wire cord. 


212 POPULAR SCIENCE DECEMBER 1960 


Circle the Stanley 
Christmas Special(s) 
you want— 
then cut out this 
ad and leave it 
where it will do 
the most good! 


NEWI Finishing sander... only $34.95 

PLUS-2 packs of sanding sheets ... FREE! a 
Sands and fine-finishes table tops, cabinets, ~ wr, 
bookcases and many other kinds of furniture. 


Ideal for small work areas. 2 Ey 


Heavy-duty builders saw—now $54.95 — 
PLUS—$2.65 combination rip/crosscut blade . . . FREE! 
This 64” saw lets you tackle any cutting 
job...a breezeway, porch, playroom, 
fence! Features rear controls; exclusive moor. x 
“free-start” blade guard that never jams. 
NEW! Bench grinder... only $46.95 
special introductory price! Reg. $49.95. 
You save $3.00 and get two grinding 
wheels and two special tool rests, too! % 
hp, general purpose grinder. Perfect for 
sharpening tools, skates, removing rust—a 
“must” in your workshop! 
Stanley Electric Tools, Div. of 
The Stanley Works, New Britain, Conn. 


Prices slightly higher in Canada. 
Subject to change without notice. 
Canadian Plant: Homilton, Ont. 
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America’s Most 
(Continued 


Yellowstone Park for 12 years and in the 
Park Service there for 25. 

During those years, he got to recognize 
many individual grizzlies. Some of them, 
he discovered, wander 50 miles or more in 
their travels. An occasional one strays out 
of Yellowstone or Glacier and gets shot. 

Barring such accidents, disease, and 
fatal fights, the average grizzly lives 18 
to 20 years, it is believed. 

How smart are they? Grizzlies don’t 
look very bright. Their piglike eyes are 
set in broad, square faces, topped by ears 
that seem too small for them. Appearance 
doesn’t belie them. Good eyes, sharp ears, 
and keen noses serve them better than 
their wits, Condon thinks. 

Are grizzlies nearsighted, as used to 
be thought? Not so, says Condon. Robert 
McIntyre agrees with him. 

Late last winter, McIntyre and a lone 
grizzly stalked each other, a mile apart, 
along opposite banks of the Yellowstone 
River. The wind was from the bear's di- 
rection, the snow soft and deep. McIntyre 
was on snowshoes. It was impossible for 
the bear to have caught his scent or heard 
him move. Yet every time he looked at 
the animal through his field glasses, he 
found the grizzly staring at him. 

‘Tiring after two hours, the bear curled 
up in the snow and went to sleep. 

The bill of fare. Though the grizzly 
will gobble almost anything edible, Con- 
don says, he prefers grass, herbaceous 
plants, fruit, and acorns. He also likes 
roots, ants, honey, and ground squirrels. 
He digs out the last with those ideal im- 
plements—extra-long claws. Like all bears, 
he is adept at fishing, too. Only in the 
spring, when he is leanest and hungriest, 
after a winter devoted largely to wary 
rest, does he seem to have a taste for 
flesh. That is when he is most likely to 
attack elk, deer, and moose. 

Do grizzlies have any desire for human 
flesh? There is no evidence to support 
this, according to those who know the 
bears best. 

“If grizzlies really hated people, there 
would be many more casualties,” Condon 
says. He is convinced that in most cases 
where grizzlies have attacked people, 
they were either fighting in self-defense 
—or thought they were. 

Still, the big brutes do have ingratiat- 
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Daneersts Animal 
ing ways, says Condon, who has a very 
soft spot in his heart for them. 

He once saw a female grizzly obliging- 
ly baby-sit with 17 cubs while their moth- 
ers joined the males at feeding. 

He bas seen adult grizzlies play like 
kittens and repeatedly slide down snow 
banks on their big, fat rumps, with as 
much obvious delight as frisking kids. 

Another time, while Condon watched 
with amusement through binoculars, a 
full-grown male grizzly pretended for 
long minutes that he was a cub again, 
First he would dash around in circles, as 
if chasing a ghostly comrade, then’ sit 
and shadow-box. He concluded his pri- 
vate lark with a series of somersaults. 

Condon retains his affection for griz- 
zlies even after coming within a couple 
of inches of being mauled and possibly 
killed by one. 

He was with a movie cameraman, try- 
ing to take close-ups of an orphan’ cub. 
‘The men got out of their station wagon 
in a remote area of Yellowstone and fol- 
lowed the cub up a dirt road, They ended 
up uncomfortably far from the car. 

Trouble coming. As they turned back, 
Condon noticed a massive grizzly headed 
straight for them across a billowy pasture. 
The bear was still a long way off, but 
Condon and his companion started to 
move faster. Soon the bear was ap- 
proaching at a dead run. 

‘The cameraman was nearest the car, 
and on a downgrade, so Condon yelled to 
him to make a dash for it. He was sure 
he couldn't reach the car in time himself, 
so he stood stock still. 

‘The grizzly came thundering up. At 
the last moment, Condon jumped side- 
ways and ran toward the station wagon. 
‘The bear slid past, wheeled, and tore 
after him. In front of the station wagon, 
the bear hesitated just long enough for 
Condon to bolt into it on the far side. 

Later the cameraman told him that as 
the bear had closed in, he had made a 
couple of furious swipes at Condon’s 
fleeing back, each time missing by only 
a claw’s length. 

“He didn’t try to break in the wagon, 
though,” Condon recalled. “Just gave me 
a dirty look and strolled away. I think 
he wasn’t so much trying to attack me as 
to show who was boss.” 
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Why Not Project All Your Photos? 
[Continned jrom paze 149) 


write to Eastman Kodak, Rochester, 
N. Y., for suppliers near you.) 

You'll also need a red bulb or a red 
filter for a safelight. Kodak recommends 
a Wratten Series 1A filter over a 15-watt 
bulb. The safelight can be used during 
both exposure and development without 
danger of fogging the film. 

Cropping your pictures. Most 21/;”-by- 
21,” negatives, and many larger ones, 
can easily be trimmed down to slide size 
without serious loss of picture area. Often 
you actually improve composition by 
‘eliminating poor or unneeded parts of 
the picture. 

Check your projector. If it will take 
superslides, as most machines now will, 
you'll do well to use this size; it gives 
you more picture area than 35-mm. 
slides. Superslide mounts for transpar- 
encies are the same size on the outside 
as 35-mm. slides, but have a larger in- 
side area (154” by 15%”). 

‘On negatives too large to crop easily, 
you'll often find a small portion that will 
make an interesting slide, such as a close- 
up of a single face. Some enlargers with 
a long bellows draw can be used to re- 
duce a large negative without loss. 

Exposing the film. You can do this in 
several ways. An enlarger can be used 
as a light source, with the film and nega- 
tive to be copied placed under the lens. 
This isn’t necessary, however. A small, 
inexpensive contact printer works fine, 
and the process is exactly the same as 
for making paper prints. 

For the ultimate in simplicity, you 
can even place the negative and film 
under glass and flash the setup with a 
15-watt light bulb held a few feet away. 
It’s not as easy, however, to obtain pre- 
cise exposures this way. 

Whichever method you use, both films 
are placed flat together, with the emul- 
sion (dull) side of the negative facing 
the emulsion (dull) side of the positive 
film. If you use an enlarger the negative 
should be placed on top of the film and 
covered with a sheet of glass. With a con- 
tact printer, the negative is placed under 
the film against the printer's glass. 

On small negatives, it’s best to cut the 
film slightly oversize and trim it to fit 
the slide mount later. On large negatives, 
you'll save film if you cut it first so it 
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covers only the part of the negative used. 

Exposure times vary. The type of light 
you use and the density of the negatives 
to be printed will affect your exposure 
time. Using an enlarger light, with lens 
closed down to {/18, I found that an 
exposure of six seconds proved about 
right for negatives of normal density, but 
the exact time should be worked out on 
your own equipment. As a guide to speed, 
Kodak says its positive film is about half 
as fast as Kodabromide paper No. 2. 

When you use a contact printer, the 
light must be reduced, since the film is 
much faster than contact paper. This can 
be done by switching to a small 714-watt 
bulb and covering it with several layers 
of paper. With three layers of heavy 
white paper, you get an exposure of 
about two seconds. 

Developing the film. You can use ordi- 
nary paper developers. Kodak recom- 
mends Dektol (1:2), Versatol (1:3), or 
D-72 (1:2). The average development 
time is 3 to 344 minutes at 68 degrees F. 
with continuous agitation, Low-contrast 
prints can be strengthened by shorten- 
ing the exposure time and increasing the 
development time. 

Rinsing takes about 30 seconds in short 
stop or plain water. Follow this with a 
5-to-10-minute bath in acid fixer, agi- 
tating the film frequently. The finished 
transparencies should then be washed 
for 20 to 30 minutes in running water. 
‘A wetting agent after washing helps the 
film dry without streaks. 

It’s important to keep both film and 
negatives as clean as possible. Dust spots 
that are invisible on prints become golf 
balls when you project them. 

Mounting the slides. Various sizes of 
cardboard mounts are available. You 
simply slip the film into them and seal 
the edges with the tip of a hot iron. 

For all negatives in the 127 size or 
larger, use the 154”-by-154” superslide 
mount, which gives you the greatest 
image area. If you have 828-size nega- 
tives, you can get a special mount to fit 
them without cropping them down to the 
35-mm. size. Use 35-mm. mounts only if 
you're printing 35-mm. negatives. 

Ready for a thrill? Wait till you see 
those old-time, dusty, dogeared memories 
pop into brilliant life on your screen. 
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Folk Toys We're All Forgetting 
[Continued from page 139] 


the edges for climbing. Low-slung, speedy 
racers were made of film spools. 

Celluloid comebacks. Brightly colored, 
these were sold as nursery toys, and no 
growing boy would play with them. But 
if you made your own, it was all right. 
We built them of any round container 
with a detachable lid—today’s coffee cans 
are ideal. When we rolled the thing 
away, rubber bands with a pendant 
weight between them would wind up. On 
unwinding, they'd roll the can right back. 

If you rolled it too hard, or let it hit 
something, momentum would swing the 
weight over center, the innards would go 
twang, and the bands would unwind with 
a standing tremor. So the game was to 
see how far we could roll it for a suc- 
cessful return—and to mystify kids not in 
on the secret. 

While the experts were saying that 
the helicopter would never fly, we had 
great fun with tin propellers threaded 
on a spiral stick. These we bought for 
a few cents. When you pushed the prop 
off the stick, it took off spinning. 

But once the stick was lost or bent, 
we'd punch two holes in the prop, out- 
side its centered slot, and rig a spool 
to turn on a vertical shaft or handle. 
After winding cord on the spool, we set 
the prop holes over two headless nails 
in the top of the spool, angled it away 
from us, and yanked the cord. 

‘These props would sail four or five 
stories high at times. For duration 
flights, we'd flatten the blade angle. The 
prop would skim at barely head height, 
but stay aloft much longer. 

Plain paper, too. This also had possi- 
bilities for fun. We folded it into dartlike 
gliders, play hats, boats that sailed until 
soggy, and noisemakers. Another dandy 
flying toy was what I call the twirly- 
chute, a take-off from winged maple 
seeds. When Dad took us to his office, 
we'd toss dozens of these from an eighth- 
floor fire escape. Updrafts between the 
buildings often carried them up higher, 
sometimes out of sight. 

For a button whizzer, you had to 
wangle the biggest button in Mother's 
sewing box and thread thin, tough cord 
through two of its holes. Hooking a 
finger into each end of the doubled cord, 
you swung the button around to put 
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twists in the cord, then pulled the ends 
apart hard. This ‘spun the button; you 
learned to slacken the cord as the twists 
ran out, so that the spinning button re- 
wound it the other way, and so on until 
fingers were raw. 

Cardboard disks were even better than 
buttons; sometimes we cut slits in the 
edge. At high speeds, the disks made 
sirenlike buzzes. 

Four equal lengths of cord tied to the 
corners of a handkerchief and a weight 
made chutable parachutes. One way to 
throw them high was to grab the center 
of the handkerchief and whirl the weight 


Next Month: Trapping the Sun 
Imagine: a sun port for your back 

yard where you can enjoy sunshine 

all winter long .. . and grow beautiful 
summertime flowers... even while the 

snow is drifted deep. Possible? 

Yes, and more, with a big plastic 

air house. Cost: less than $50. 

Read how to make it in January PS. 


around, letting go on an upswing. An- 
other way was to roll the chute around 
its weight and hurl it with a slingshot. 

Whistles. Real straws made fine ones 
of a simple kind, but we city kids had to 
use those from soda fountains. We flat- 
tened an end well into the mouth so that 
neither tongue nor lips touched it. Some 
whistles required hard blowing, others 
would sound off only if gently blown. 

If one didn’t work, it was easy to snip 
half an inch at a time off the outer ends; 
at each snip the pitch went up. We made 
flutes of a sort by snipping holes at inch 
intervals down the straw, but could never 
quite tune them. Sometimes we tied three 
or four whistles together. Blowing all at 
once created chords of delightful dis- 
sonance. 

Most ingenious of these folk toys was 
a spring clothespin gun dreamed up by 
some inspired tinkerer. You took it apart, 
removed the spring, and put it back on 
one wooden half with the coil backwards. 

Washers, pebbles, or peas were laid in 
front of the cocked spring. When you 
pulled the trigger, such ammunition was 
shot forth on a rather unpredictable path. 
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Agena: Prize Performer in Space 
[Continued from page 119] 

‘The Bell engine is mounted in gimbals, 
so it can be swiveled for steering either 
Agena A or the more versatile Agena B, 
to be used for Midas, Samos, Nimbus, 
and various space probes. 

Although the rockets are essentially 
the same, the somewhat longer B models 
can be restarted in flight. 

It took special ingenuity to make this 
feat possible. In space, Agena’s fuels are, 
of course, weightless and may be almost 
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anywhere in their tanks. They ignite on 
contact in the combustion chamber, but 
turbopumps must first be able to get at 
them and pull them into it. 

How will it be done? Small solid rocket 
charges will generate gas to spin the 
pumps’ tiny turbines. Then a couple of 
other little rockets will give Agena a bit 
of a shove forward, to force the fuels to 
the rear of their tanks and within reach 
of the pumps. 

Agena B will also carry more fuel than 
the A model does. This is a great ad- 
vantage. Agena A, boosted by Thor, can 
carry about 1,700 pounds into a 200-mile- 
high orbit. Agena B, boosted by Atlas, 
will be able to send 5,300 pounds into at 
least a 300-mile-high orbit. 

Frosting on the cake. Our early lunar 
probes missed their target by a space- 
cat’s whisker. If they had been equipped 
with an engine that could be restarted 
and steered, their courses could have 
been corrected. Agena B can do both. 
When Ranger-Agena blasts off, it will 
have greatly improved odds for hitting 
its lunar target. 


Fixing TV Front-End Troubles 
[Continued from page 194) 
officer—a demolition specialist—described 
what had happened. 

“When I turned on the TV, a slow 
popping noise like an outboard motor be- 
gan. It grew in loudness and frequency. 
I shut it off, removed it to an open space, 
and secured it before it detonated.” He 
stood there as if waiting a citation. 

“Very well done, sir,” I said humbly. 
“Is there a way to get juice to the TV?” 

“I have made arrangements,” he said, 
pointing to an extension cord. 

I plugged in the set and turned it on. 

A loud popping noise began. The 
neighbors drew back. I switched off the 
set, I leaned against the locker—and re- 
coiled fast. The metal was hot as blazes 
from the sun. 

I fished through my tube caddy and 
brought out a new 6J6 tube (the type 
used for the mixer-oscillator in his par- 
ticular TV). I was fairly sure the motor- 
boating I had heard was caused by it. 

An oscillator is a little like an engine 
that can run at different speeds. It runs 
at a different frequency for each channel. 
If something goes wrong, it may not get 
up to a speed even approaching the pro- 


per TV frequencies. It may run so slow | 


you can hear it from the speaker. 

I could really feel the heat under that 
cabinet as I started to replace the 6J6. 
‘The officer said, “You're wasting time 
fiddling with those little tubes. That pic- 
ture tube is going to explode. It looked 
dangerous to me when I installed it last 
week, so I put on those steel straps.” 

I turned on the set. The popping noise 
was gone. The explosives expert leaped 
into action, dragged me back, and 
dropped the locker over the TV. 

I was a little ruffled. “Take it easy. 
The TV’s not going to explode. It was 
only a faulty oscillator.” 

“Wrong,” he snapped. “Stand clear.” 

A muffled explosion sounded. He lifted 
the cabinet. The picture tube had im- 
ploded. 

I looked over the remains. That new 
steel strapping had been made too tight. 
High temperature under the locker had 
made the glass picture-tube envelope ex- 
pand. With no place to go—whammo. 

I mentally awarded the lieutenant the 
Order of the Lead-Solder Cross as I 
loaded the wrecked TV into my truck. 


South Bend Vertical 


MILLING 
MACHINE 


Now with Power Feed 
Table and Head 


Adjustoble topered gib in 
keywoy prevents ploy. 
‘More bearing surface. 


¥ 30 feeds to table, 14” to 15" per min, 


¥ Infinitely variable feed to head, 0 to 25" 
per minute. 


V Mills, bores, drills, reams at any angle. 


V Easy accessibility simplifies job 
set-ups and tooling changes. 


1 32° or 42" table with 20° or 30° travel. 
Prices stort ot $2429 f.0.b. factory. 


SOUTH BEND 


LATHE 


SOUTH BEND 22, INDIANA 


Builders of Lothes, Milling 
‘Machines, Shopers, Dri 
Presses ond Pedestal Grinders. 


a 


BUILD THE BEST 


ELECTRONIC EQUIPMENT 


it’s fun to build 


featured in the 


ALLIED 
4-Page 1961 


ELECTRONICS 
CATALOG 


fun 


BIG SAVINGS 
See the exciting 1961 line of 
KNIGHT-KITS—available only 
from ALLIED. They're lowest in 


‘ANY NEED 


outstanding 
for performance—the only kite 
offered with Free Inspection 
Privilege. Send today for the 
1961 ALLIED Catalog—select 
cl. your xNicut-xiTs—and... 


SAVE ON EVERYTHING 
IN ELECTRONICS 


Get more for your 
Stereo hi-fi syst 


ALLIED Cotctogt 


& 


ALLIED RADIO 


ALLIED RADIO, Dept, 27-M I 
100 N. Western Ave., Chicago 80, III, 


CO Rosh FREE 1961 ALLIED Catalog. 
Name. 


Address. 


i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
J 


222 PopuLar SCIENCE DECEMBER 1960 


How Pickpockets Pick Pockets 
[Continued from page 81) 
then embarrassed, and finally angry. 
While this is going on—the arm-grabbing 
bit is part of the jostling act—the wire 
of the troupe has arranged for a more 
equitable distribution of the national 
wealth. To add insult to injury, he may 
pop into the cab and order the driver to 
be gone from this display of ill-breeding. 


The female of the species 


Not all members of a pickpocket team 
are male. One of the smartest operations 
is worked in movie theaters and uses a 
wire and a girl stall. The wire has spot- 
ted you in the lobby buying a ticket and 
tucking your wallet in your back pocket. 
He follows you in, takes the seat direct- 
ly behind you. All is peaceful for a 
while—he’s letting you get absorbed in 
the film. 

Now the girl enters the theater. She 
spots the wire and mark, and moves into 
your row. You're already on your feet 
to let her pass, but just to clinch things, 
when she’s directly in front of you she 
stumbles. The diversion is perfect. The 
pickpocket has risen, deftly lifted your 
wallet, and is out of the theater while 
you're still apologizing. 


The red-eared cop 


Pocket-picking probably is as old as 
the first pair of pants. It was rewarded 
in Old England with the gallows. This 
not only had little deterrent effect on the 
practice of the art— it actually appeared 
to improve the pickpockets’ prospects. 
The police authorities, in fact, suspected 
some members of the craft of informing 
on their fellows: When a hanging was 
scheduled, crowds would gather, and the 
pickpockets who had snitched’ enjoyed 
an afternoon's smérgasbord. 

But the most celebrated story in pick- 
pocket lore, circulated among today’s 
wires and stalls, is the one about the 
bookmaker who decided that the only 
safe way to operate outside the law was 
to share his peels! with the captain of 
the police vice squad 

Still, the bookie didn’t quite trust the 
captain. A dishonest cop might distort 
the facts about an honest business. So 
the bookie had thoughtfully taken cer- 


How Pickpockets Pick Pockets 
tain precautions before arranging a meet- 
ing at a hotel. 

At the meeting, the bookie transferred 
to the cop an envelope containing a sub- 
stantial amount of money. 

Putting the money-laden envelope in 
his pocket, the cop announced that the 
bookie was under arrest for attempted 
bribery. He had the money, which was 
evidence sufficient for conviction, and 
two subordinate officers as witnesses. 

But as cop and captive emerged from 
the hotel doorway, an inbound man col- 
lided with the captain of the vice squad. 

When bookie and cop, flanked by the 
two stalwart witnesses, arrived at the 
precinct station, the money—the evi- 
dence—had disappeared. 

Nobody knows to this day how much 
the bookie paid the pickpocket for the 
collision at the hotel door. 


Protect your pockets 


Either the art of pocket-picking is 
undergoing refinement or, with the popu- 
lation boom, there are just more pockets 
to pick these days. In New York City 
the post office collects an average of 
450 pilfered wallets a week—discarded in 
mail boxes by pickpockets. Tossing a 
wallet into a trash basket on the street 
might arouse suspicion. A mailbox is 
closed and secretive. 

The post office in Detroit finds 500 
wallets a month, and when there are 
football games or conventions the total 
can run as high as 3,000 a month. Other 
big cities report similar figures. 

‘You yourself don’t have to be a victim. 
Take reasonable precautions. They will, 
at least, minimize your chances of losing 
your money. 

© Never flash a big roll of bills or a 
bulging wallet. 

© Carry your wallet in your inside 
jacket pocket. An alternative is one of 
your side trouser pockets. 

© Be suspicious in crowds. 

If you are jostled, clap your arm 
to your side for the reassuring bulge of 
your wallet. Keep alert. If your roll is in 
a side trouser pocket, keep a hand in it. 
© For a woman: Never allow your 
purse to dangle loosely. Hold it close to 
your body with your hand over the clasp. 
‘Never lay it down while shopping. 
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Building the N.S. Savannah 


[Continued from page 207) 


its top surface will bear against the inner 
face of the frame side above it. 

2. Before covering pattern surfaces 
with plaster, wax all surfaces it will con- 
tact. Rub to a hard finish. Give the 
same areas a thin coat of oil. 

3, Each mold section takes approxi- 
mately 45 pounds of plaster of Paris. 
‘The stuff sets very fast, so don’t try to 
mix it in one batch. Instead, blend the 
plaster and water by the pailful, adding 
about a quarter-pint of already-mixed 
casein glue to each 12-quart batch, to 
slow the setting action and increase the 
strength of the plaster. A consistency 
like that of heavy cream is right. Pour 
the first batch thinly over the pattern, 
watching for air bubbles and puncturing 
any that appear. Have the dry makings 
of two other batches standing by, so that 
you can mix and pour them in quick 
succession, 

4. Allow the plaster to cure overnight 
before pulling each pattern half. If any 
plaster has crept around the back of the 
pattern, cut if off with a sharp knife first. 
‘Small imperfections are easily patched 
with thin plaster, carefully applied with 
a spatula. 

Casting the fiber-glass hull. Four 
quarts of polyester resin and two yards 
of fiber-glass fabric are enough for the 
job. Your best buy is a fiber-glass cover- 
ing kit for a 12-foot boat. These are sold 
by most yachting-supply stores and the 
leading mail-order houses. The kit costs 
about $18, and contains three quarts of 
pigmented resin, one quart of clear prim- 
ing resin, enough hardener for all the 
resin, and a generous amount of fabric. 
Specify white-pigmented resin. 

Prepare the mold by removing all wax 
and oil with turpentine, and spraying a 
coat of white enamel on the surface of 
each cavity. If you don’t have a gun, use 
a pressurized paint. After the enamel 
dries, spread cold cream thinly over both 
surfaces, and lock the mold halves to- 
gether, with the opening at the top. 

Applying resin. Mix eight ounces of 
pigmented resin with the prescribed 
amount of hardener. Apply a moderately 
thick coat to the bottom of the cavity 
with a one-inch brush. Use what's left 
over to work up the sides of the pocket. 
Wash out your brush with lacquer thin- 
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ner or acetone, followed by soap and 
water. 

The resin will be hard to the touch 
in about 45 minutes. You can then turn 
the mold on its side and apply a similar 
coat to the upturned flank of the cavity, 
including the lip that will later be the 
sheer-line edge of the hull. Brush what's 
left of this eight-ounce batch of resin on 
the already once-coated cavity bottom. 
Let dry, and repeat the operation, with 
the mold turned over, to coat the cther 
flank. 

When you've been through this whole 
routine twice, you're ready to bed the 
fiber-glass fabric. Cut out a section some- 
what larger than the hull bottom, apply 
a third coat of resin to the corresponding 
mold area, and press the fabric firmly 
in place with a brush. Use the eraser 
end of a pencil to force the cloth into the 
narrow quarters at bow and stern. Give 
the sides of the hull the same treatment. 
Lap the fabric at least 1%” over that on 
the bottom, and carry its upper edges 
around the lip at the sheer line, plus a 
few inches into the clear at the mold 
opening. 

Follow with two more coats of resin 
over the fabric, applied in the same man- 
ner as the first and second on the mold. 
Use the clear priming resin for the last 
of these. Let the completed job cure for 
at least eight hours before you part the 
mold. 

Puil lightly on the overhanging fabric 
if the hull clings to the cavities. This 
will ease it out readily, and you'll find 
yourself with a very handsome if some- 
what tacky casting. Wipe the surface 
with a cloth dampened in lacquer thin- 
ner or acetone to clean off the cold cream. 
Then work the hull over with fine steel 
wool to give it a satiny texture. Cut off 
the excess fabric at the top with tin snips, 
and file down the sheer line. 

Other materials for hull. You can 
make a hull for pennies by using mate- 
rials more common than fiber-glass. 

Brown wrapping paper, laminated with 
a waterproof resorcin glue, will produce 
a hull nearly as hard as Bakelite. 

Easiest and cheapest is a hull made 
of layers of torn-up newspaper bonded 
together with water glass. Instructions 
for this will appear next month. 
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How Good Are Those Spark-Plug Scopes? 
[Continued from page 145) 

Its trace pattern is far downfield from 
the other two. Here, the green wiggle 
finally emerges from its blunt cocoon 
into a mature scope trace much like the 
big analyzers. It shows a firing line as 
each plug fires, then a firing period, a 
diminishing wiggle as the high-voltage 
impulse dies, a dwell period while the 
points are closed, and the next firing 
line. Whereas Champion keeps this fasci- 
nating electronic hoopla down below the 
counter and displays only the firing pip, 
and AC subdues it to a simpler form, 
Autolite brings it all up on deck. 

To the uninitiated, it’s a bit like look- 
ing at the back of your TV set with the 
cover off. It all boils down to the old 
hi-lo game, however, as far as the voltage 
requirement to fire the plugs goes. If 
that’s all you're interested in, that’s all 
you have to look at. Autolite engineers 
hung a horizon across the middle of the 
screen and claim that their trace height 
is linear. In other words, according to 
Autolite, the trace height is not just a 
comparative proposition dependent on the 
operator's myopia, but actually measures 
kilovolts as truly as inches on a yard- 
stick. To the prospective plug buyer this 
may not mean much, but it does serve 
to keep the ball in the court for the seri- 
ous mechanic. 

After thoroughly disposing of what to 
look for in the spark-plug line, the Auto- 
lite instruction manual takes up a num- 
ber of unfortunate ignition conditions. 
Points, coil, breaker plate, unbalanced 
carburetion, and even an improperly set 
voltage regulator can be detected, accord- 
ing to the manual. This, of course, raises 
a fine line as to just how far you expect 
a filling-station man to go between jumps 
to the gas pump. Personally, I had a 
fascinating time playing with the Auto- 
lite scope and its basic ability seems 
promising. 

Check your ignition? The scope ana- 
lyzer I assembled from a Heathkit does, 
of course, all the things the others can, 
plus a lot they can’t, and does them a lot 
better. But it's not an instrument for a 
quickie check-up while you're waiting for 
your green stamps. It has to be plugged 
in to 115 volts AC. If you want to use it 
away from a power outlet, you need an 


| inverter to supply 115 volts from the car 


How Good Are Those Spark-Plug Scopes? 


battery. The other scopes work off the 
car battery directly. There are enough 
knobs to let you set up the display to 
show almost any aspect of ignition-system 
operation. You can check out both pri- 
mary and secondary systems. A single 
cylinder trace can be enlarged to fill the 
whole screen to help you pinpoint an 
obscure malfunction. You can also meas- 
ure the dwell angle accurately while the 
engine is running. 

Like the expensive commercial units, 
it checks the whole ignition system. The 
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conclusion I reached from my tests 
came to this: For a quick check of your 
spark plugs, the AC, Autolite, and Cham- 
pion scopes will usually do a good job— 
and, if you keep an eye on what's going 
on, an honest one. If you have any real 
doubts, drive on and try the scope at the 
next station. On the other hand, if a real 
ignition checkup is what you're after, 
build an analyzer and write it off in gas 
savings and better performance over the 
years, or go to an ignition tune-up special- 
ist with a true, professional oscilloscope. 
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Inside Story on the New 23-Inch TVs 
(Continued from page 
new square-cornered screen. It was a 
couple of things all fitting neatly to- 
gether. The idea didn’t even come from 
TV makers, but from a glass outfit. 

‘The venerable Corning Glass Works, 
famous for 39¢ Pyrex pans and $4,000 
Steuben bowls, earns most of its divi- 
dends making bulbs for TV picture tubes. 

Corning had problems. It told Re- 
search: Make a more attractive screen— 
squarer shape, new size—to hypo TV- 
set sales, which had slackened off and 
hurt the bulb business. Make the new 
bulb of thinner glass, so that the elec- 
tronics people can process it more easily. 
(Thinner glass speeds up heat treatment 
of a tube.) Build in the safety shield, so 
that Corning can sell that hunk of glass, 
too (the separate shields are made by 
Pittsburgh Plate, a fact that pained Cor- 
ning greatly). 

A solution to the last problem would 
automatically solve the first two: A 
safety shield that caps the face of the 
tube reinforces it. This makes up for 
strength lost by thinning the glass and 
squaring its shape. But the lab men’s 
first try flopped. They welded a cap 
over the tube, filling the space between 
with special oil, TV makers wouldn't 
buy that (for fear the oil might leak). 

See-through cement. Back to the lab 
went the researchers. This time they got 
Dow Chemical to concoct an epoxy ce- 
ment—very tricky, since it had to be 
optically clear. That did it. Now the tube 
makers could cement on the safety cap, 
in their own factories, after they had 
taken advantage of the fast processing 
that thin bulbs permitted. 

The bonded safety shield has not 
caught on so well in the 19-inch size 
because of its weight. The 19-inchers are 
intended to be portables, or at least lift- 
ables, and many makers save pounds 
by using separate plastic (not glass) 
safety shields. 

‘The success of the new square-cornered 
TV screen—of whatever version—is ob- 
vious from the Poputar Scrence specif 
cation chart. Last year’s chart listed 
three. This year everybody has them. 
The 2l-inchers remaining are mostly 
holdovers (you'll get good discounts on 
them, and their electronic chassis are 
usually identical with the 23s). 


Answers to 
PS Puzzlers 
on 32 and 45 


Stock-splitting: Dad threw in a share of 
his own, making a total of 18. Then Harry 
got half—9; Tom one-third—6; and David 
one-ninth—2. So everyone was happy—9 + 
6+ 2=17—and Dad got his share back again. 


‘The murder cast: The five statements tell us: 
1. McFee is not the victim or the mur- 
dere 

2. The judge is not Clayton. 

. Warren is either the hangman or the 
murderer. 

4. The policeman is not Graham. 

5. Either Holgate or Warren is the victim. 
(The victim is the only person who might not 
be seen by the other five.) 

Putting 3 and 5 together, it’s clear that 
Holgate is the victim. This forces Warren 
to be the hangman and Forbes to be the mur- 
derer. Now what about the others? The judge 
is either McFee or Graham. But he can't 
Graham if the policeman found Graham near 
the body. (He obviously could not act as 
judge in a case where he figures as a witness.) 

the judge is McFee. This forces the police- 
man to be Clayton and the witness Graham. 


Fencing problem: 


No-hands jar: Remember the old burning 
trick with the magnifying glass? Yup. Focus 
the sun’s rays on the thread where it's tied to 
the plumb bob. A few minutes ought to sizzle 
it nicely. 


Note: Remember the October P-O-T-M about 
track and field events? We assumed complete 
freedom about scoring, but at least one reader 
didn’t. William Hellings of Newport Beach, 
Calif., came up with an ingenious solution 
that conforms with official track-meet rules: 
5 points for first place, 3 for second, 1 for 
third, 0 for fouls, ties for second scored 2. 
He has A winning four events, tieing in one; 
B winning one event, tieing in two, fouling 
in two; and C tieing in three, fouling in one, 
and taking second in the hundred-yard dash 
—that last fact nicely agreeing with the 
original solution given in November PS. 
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DRAFTING MACHINE 


Rolls-Royce of Motorcycles 
(Continued from page 100} 


elegance in appearance. These attributes 
cost money, of course ($1,381 f.0.b. N.Y.). 

Flexibility. The ability to go from a 
low speed to a high one, or vice versa, 
without having to shift gears is one of 
the R-69’s most endearing traits. It not 
only cuts acceleration time (zero to 60 
m.p.h. in first and second gear takes 
about eight seconds), but makes driving 
in traffic or on twisty roads painless. In 
third gear, for example, you can drop 
down to 15 m.ph. when traffic slows or 
just before you enter a sharp curve, then 
pour on the coal and zip smoothly up 
to any legal speed limit. 

To prove its reliability, John Penton, 
a 33-year-old Lorain, Ohio, BMW dealer, 
set a new coast-to-coast motorcycle rec- 
ord on an R-69 in June 1959, Penton 
covered 3,051 miles from New York to 
Los Angeles in 52 hours and 11 minutes. 
Despite a 58-m.p.h. average speed, the 
machine came through fine. A trace of 
oil on the top of the crankcase and a 
rough-acting front brake were the only 
signs of her grueling trip. Such dura- 
bility came as no surprise to other BMW 
owners, who say that it begins to break 
in only after the first 6,000 miles. 

The remarkable brakes. These and 
the cleverly engineered si nsion are 
a match for the 35-hp. engine. Most of 
the stopping power is in the massive 
front brake, a twin-leading-shoe type de- 
signed for racing machines. Both shoes 
are arranged so that their leading edges 
meet the spinning brake drum first. 
There is a self-energizing action, as 
the drum tends to pull the shoes against 
itself. (Usually brakes have one lead- 
ing, one trailing shoe.) A harder-than- 
normal brake-lining material prevents 
the front wheel from locking, even in a 
panic stop. 

The rear wheel is suspended between 
two swinging arms—tubes that pivot in 
bearings on the aftermost vertical frame 
members. Hydraulic shock absorbers 
dampen the wheel’s bouncing. 

‘An Earles-type fork (invented in 
England) suspends the front wheel. 
Again, a pair of swinging arms pivoted 
in bearings let the wheel move up and 
down against the damping effect of 
hydraulic shocks. This bottom-link type 
of front fork does more than hold the 
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wheel steady and firmly on the ground. 
When the front brake is clamped on 
hard, the front end stays level or, if any- 
thing, rises slightly instead of diving. 
The Earles fork converts the weight 
transferred forward during braking into 
a force that levers up the front end 
through the swinging arms. Result: first- 
rate control. 

A smooth ride. Fitted with a molded- 
rubber solo saddle that pivots at its front 
edge against spring tension, the BMW 
is the most comfortable cycle going. 

Unhappily, my test machine had the 
more common dual seat--a firm, too-wide 
pillow rigidly fastened to the rear fender 
and the tank. Though adequate, the dual 
seat did little to smooth out the occa- 
sional jolts that got past the excellent 
suspension. 

The bike's long wheelbase (the R-69 
measures almost seven foot overall) adds 
to comfort, especially on trips, by smooth- 
ing out undulations in the road surface. 

There were other things I liked about 
the BMW-—like the 90-watt high beam 
of its headlight. Not only did it spread 
over four lanes for as far as a car's lights, 
but it also threw a welcome crescent of 
light forward of the front fender to light 
the road immediately ahead. 

Like any vehicle, the R-69 has its 
faults. Most serious is the unhappy posi- 
tion of the air-induction pipe to the right- 
hand cylinder. This passes directly above 
the rear-brake pedal, getting in the way 
of your ankle if you try to exert pressure 
with the entire leg. If the front brake 
were not so outstanding, this difficulty in 
applying the rear one would be serious. 

Complaint department. By compari- 
son, other faults are minor. Careful muf- 
fling has made the BMW the quietest 
big motorcycle on the road today, but it 
still has the noisiest gearbox. Each flip 
of the gear-change lever produces a 
clunk audible across the street. And the 
single-plate dry clutch has a sudden bite 
that makes shifting an adventure for the 
inexperienced. A brighter bulb in the 
speedometer head would also be wel- 
come at night. 

But these are quibbles. The BMW 
R-69 is about as distinguished, in per- 
formance and appearance, as a motor- 
cycle can get. 
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What Was the Star of Bethlehem? 


Te: 
ing can now be done about it. Thus we 
have the anachronism that Jesus was 
born sometime in the period that is 
called Before Christ. And the actual 
month and day is even more hopelessly 
obscure, for December 25 was not cele- 
brated as Christmas until the fourth cen- 
tury, long after the real date was for- 
gotten.) 

A possibility that has received serious 
consideration is that the star of Beth- 
lehem was produced by two planets com- 
ing so close together that to weak eyes 
their light might have seemed to come 
from a single star. In astronomical lan- 
guage, they were in conjunction. If it 
could be shown that an unusually close 
conjunction occurred at about the right 
time, the coincidence would be very 
striking, to say the least. Several attempts 
have been made to establish the date of 
the true Annus Domini by this means. 

Tracking the planets. Now when the 
positions of the planets are traced back 
to the time of Christ, it is found that 
Jupiter and Saturn were in conjunction 
three times in the year 7 B.C. This dis- 
covery was made over a century ago by 
the German chronologist C. L. Ideler. 
According to him, the first conjunction 
would appear as the sign for which the 
Magi had been waiting, and would have 
started them on their journey to Jerusa- 
lem. The last conjunction was so close 
that the two planets might have appeared 
merged into one, and would also have 
been in the proper position in the sky to 
have led the Magi from Jerusalem to 
Bethlehem. Ideler believed that these 
conjunctions satisfied the conditions re- 
garding the star of Bethlehem so well 
that they established the time of the birth 
of Christ as 7 B.C. 

In 1856 the Rev. Charles Pritchard, a 
clergyman and professor of astronomy 
who did important work on the distances 
of the stars, made a careful check on Ide- 
ler’s conclusions. He found that while 
there were three conjunctions of Jupiter 
and Saturn in 7 B.C., they did not occur 
at the times given by Ideler. He found 
also that the two planets were never 
closer than twice the diameter of the full 
moon, and so could not possibly have 
been mistaken for one. Pritchard’s calcu- 
lations were confirmed independently by 
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the Greenwich Observatory, and there 
seems to be no reason to doubt their 
correctness. Thus the hypothesis of a close 
conjunction, although ingenious, is cap- 


is found definitely wrong. 

Let us now consider an entirely differ- 
ent object that might explain the star. 

Sifting the stars. One may scan the 
heavens for years and never see any- 
thing that has not been seen before. But 
tomorrow night an amateur astronomer 
looking at the Milky Way may see a 
star as bright as Venus blazing where no 
star of that size has any right to be. Such 
new stars are called novae, and although 
they seldom become this conspicuous, 
there are a few that have attained great 
brilliance. The brightest on record ap- 
peared in 1572 and was more brilliant 
than Venus. Another, in 1604, was almost 
as bright. Both were carefully studied, 
the first by the Danish astronomer Tycho 
Brahe and the second by his pupil Kepler. 

A nova may maintain its extraordinary 
brilliance for a few days; but then it 
begins to fade, and although there may be 
minor flare-ups, it never regains its origi- 
nal brightness. 

It is, of course, impossible to say 
whether or not the star of Bethlehem 
was a nova, but there are several reasons 
why such a supposition seems fairly 
plausible. In the first place, a nova would 
easily account for the great brilliance of 
the star. Second, a new star of this kind 
would be regarded as a sign of super- 
natural origin that could not fail to be 
heeded by everyone. Finally, the nova 
would have remained conspicuous long 
enough for the Magi to have completed 
their journey before it faded from sight, 
which would explain why it was never 
mentioned later. Against the idea of a 
nova is the fact that there is no independ- 
ent record of a bright new star having 
been observed by other people, such as 
the Chinese or Japanese. It seems impos- 
sible that they could have missed such a 
spectacular object. 

Fireballs in space. Still another ex- 
planation that remains to be considered 
makes a stronger appeal to the imagina- 
tion than any of those already mentioned. 
‘The star might have been Halley's comet. 

Edmund Halley was the 17th century 
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What Was the Star of Bethlehem? 
astronomer who first plotted the comet’s 
orbit and predicted its returns at inter- 
vals of 75 or 76 years. Comets are huge 
balls—bigger than Earth—of almost emp- 
ty space that are visible only when they 
near the sun. Then the dust and gas 
particles that make them up shine bril- 
liantly, and the gases, sun-heated as 
well, stream out to form the comet’s tail. 

An extensive search of old chronicles 
reveals the definite record of a comet at 
the proper season and in the right part 
of the sky for every one of the 27 times 
that Halley’s comet has visited the earth 
between 87 B.C. and A.D. 1910. One of 
the earliest, and at the same time one of 
the most certain, returns of the comet 
was in 11 B.C. As stated before, the date 
of the birth of Christ is not known, ex- 
cept that it was probably about 5 B. 
Although this is six years after the ap- 
pearance of the comet, history is so in- 
definite that the interval does not seem 
overly long. A bright comet could not fail 
to arouse universal wonder. 

The path of the comet. But there is 
another scrap of evidence that makes the 
visit of 11 B.C. of peculiar interest. Dur- 
ing the latter part of August of that year, 
it is recorded that Halley’s comet was in 
the constellation of Gemini, the twins, a 
little north of the two bright stars Castor 
and Pollux. The latitude of Bethlehem 
is 31 degrees 42 minutes, and it so hap- 
pens that 2,000 years ago Castor and 
Pollux were almost exactly 31 degrees 42 
minutes north of what astronomers call 
the celestial equator. This means that 
Castor and Pollux, in their daily journey 
across the celestial sphere, passed through 
the zenith of Bethlehem. And since Hal- 
ley’s comet came very close to Castor 
and Pollux, it must also at one time have 
stood directly over Bethlehem—“the 
place where the young child was.” 

‘Thus astronomers can scarcely be ac- 
cused of making no effort to solve the 
problem, for they have at least investi- 
gated the possibility of a celestial object 
having been directly over Bethlehem, at 
about the time historians give for the 
birth of Christ. Just how it could have 
pointed out the right dwelling to the 
Magi is still a mystery, but perhaps it is 
better that some questions remain un- 
answered. The story has endured for 2,000 
years because of its beauty and simplicity. 
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unit sends code many feet with 29-drops 
BE pater! eclence demonttcations Wali: 
{ted pgublties Guaranteed $60 
pala. “outs for circuits submitted” shotl= 
Eee ee Seni Bintan 

| CHEMI  guscomare Te 
osigated cataiore 350 tho Chemical 
Products, 30P Somerset, Belmont 18. Mat- 


Eachus, 

ing $200 Taboatary Ma 

efits, Slo Vincennes. ehieage, lisols 

TGNCSUAL, Chemisiry took courses, 

gta Rare cheteais, cheap) Gitaloy S50 
National. Box 1si-A” Palo Alto, Galt 

ETS, Plans for three missles, 

Tee. Send 95¢ for plane’ and ir: 

‘pocket 


tues, 


MAKE. $5,000 yearly, sparetine raising | 2%" 
cE 5.000, yearly sparetime ralsine | Ronavone {atc catalog “Central ROcket Cor Wat 
erevseis proved plana write! Pure'ea | Bottom priest, Pree asc Wisconsin. 
Mk. "Slensnaé Head? Toronto 2 Canada | Butere eOCKET chenicly, Gialog 2a, Reis 
‘pELATE , Baby Shoes. Jewelry, eit, | | RAISED. 7716; meial laters, Gamera | iniea, New York. eee 
BSE AGIs Eitand| | | FRPERIAGNTERS, Neel Inge Cele 
dope Write | 386. “Hacenow” Laboratories, ‘Manitowen, 
euace clipping news, ee ewark. Ot Wisconsin. 4 - 
rot" \Bormation’ wate: ern-Pat's News: | "100 000 PRODUCTS, Wholesale! Terre 
Bipplna’ Guide, 198 Cumberland’ ave Ma: | Bargains! Guited whaiesgtrs, "CSD 
fontown, Pa, Broadway. New York 1. N.Y. U3 
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> | POPULAR SCIENCE OPPORTUNITIES K 
Tee ee ae 


"Bound, 
git South Racine, 


ILLUSTRATED Science _calsion 355, 
inn ‘Ghenfens, 12 Wet 280 Rew York 


Pag ge a 
bate: She tena enor a 
Bats, Sls as ar et 


"COSMIC chemist] Am scien 
afer iecpiatons of) Lue. Hooklee foe 
Marana’ Box 


oe 


“POG-STOP” | Windshield Cloth. Tn- 
stantiy removes blurry Mist, Frost, Sleet, 
Snow. "Sinduhield’f ‘Samples 
Sent on trial. Kristee 75, 


Chemistry, 
fracey Labora 


Surveving 
9, Catalog 280. Mag 
'45.'New York 17. 


ge 
Sse ees 


42_ EMPLOYMENT INFORMATION 


yn — USA Overseas 
‘Traiteportation—Putures, 
'Sathy Beret, New York 


re (0a 
81.00. Global 
‘Angeles 8, California 


en. truck ‘drivers. clerks, teachers, pro= 
fessional ‘Fabulous ‘opportunities, 
plete tnfarmation,. application, 
Blanks, ete” Sent by revuen niail same day 


: crane 
seni SRR SE orate 
Bui. : 

ou Ta my Ge Gey 
pitty Winker, BE 


Employment 
Broad, Newark. Nd. 


Dini 
aviation ‘shippin 


Siti ela Inertia he 
Geciatenia Taree olsun 


Liguria is 
iti, Kobe icici 
ner, Globee Masta 


i — be Far Fast, 
PP Bo oe | 


Qi service. For information. "write to 
Gnternational Employment. P.O. Box 115, 
Boston 21. Mass 


JAP, 


1 Far Best aan 


‘Hunting? tears How Experienced 
JobcHunters Pind And Land Better Jobe. 
Publications, 32-A\ Bruce, Shrews- 


18°82, Suaree Pagan. oe 
lon, Manutactur 
Bical. Professional 


‘Teachers, Bee. Tech 
sonnel Travel pad. 
‘Bont 


os" Angees 28: 


iwerla tamous Patent 


MILL you wear new walls aid topeoals 
syibovt oe petty So a are C0 sine 
You ‘can make 


ville, TL, 
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MAKE Extra Money. Selling advertising 
| giciteots Feet ils and Sin gaat 
| Mtcheorp, Dest. ‘Po-iz0, Chicas 32° 


‘WILL You test new items in your home? 
Latest conveniences 


ERLee aa 


Bele We Merite naib Div, tia sand, 
Boot "Csr New Work” 


Fal 
fang ‘Business of Your 
‘merica’ aine “Tow 


‘seal 
ie ori 
Bie’ full color sls be 


Speelnities “Inelt 
Press, 


4 21,000,00 A month for making dramatic 


a 


a SUERTIONAL & 


INSTRUCTION 
LEARN While Asleep with your ro. 
conden, raph or "amazing new 
“Ficetrogie eayentar” a Tipe tres 


Sox S4-NN. Oly, 
HIGH Schoo! Diplom 

gensed. teachers. 

Southern “tates a 


‘Station 12, 


Se 
Books sold and rented. Money back euars 


‘Sites, “Cataiog ‘free’ (Courses "Bout 
{ike Stountains Pisgah, ‘Aiabamn 2 
"MASTER Wate at home, Free 
3a Wat 


int 

‘B-2, Portland 12, Ore, 

ch School. at home 
‘school, 


BOOKKEEPERS — Operate Your Own 
Dollar-A-Week Sytem. Elis, Box 200, 
Ce 


‘wolee—for more success 

tn tae social ie! Pree oan (Glee 
‘astitute, 210 South 

fap cheng 


yl 2074caR SCIENCE OPPORTUNITIES K 


Y—Act_and sing ke 
‘All ‘secrets. told. Make 


or profi, pleas 
ANALYZE Handwriting for prot peat | 
Pies lene 2 eve hs Springteld 


LEARN Auctionering Free catalog. 
Mlssourl” Auction ‘School, Box eie6-X5, 
‘Kansas city, Missouri 


“BE A Real Estate Broker, Insure Secu- 
ly ior yourself and your family Study at 
flome. Prepare for. state examination 


wear Write for”Pree Book ‘Toa 
eaves’ school. of Real Esta 
Kansas city, Missourt 


CoN Fe, Solan Graduates 
cara $1, very tax season pre 
fing feturns evenings. State approved. 
Eiiow institute, Lakewood 1. Nev 


‘CIVIL Service. Learn about this feld 
ork anid ow ou can prepare yoursel by 
Home “study "far a Snirance mark 
Brice oopanlenuon, Hee booklet” No eb 
igation.”“Franklin institute, Dept. W32, 
Rochester’ 4. 8. ¥- 


ci og. Cupiial 
Siw. iain Courts Fu. Lauderdale, Fla. 


Tare Gost apes Toes TSS 
yocatlonat eddeationsie fnatractional sue 


jects. Millichs of voluines, new and used. 
in peices. ‘Sought. Ext. goa. 
Long's Collen ‘Con, Dept. PB, Com 


Timbus 4, Ob 


~"GSED Correspondence Courses (Douaht 
and Bola) Bony ack Guarantee. Gem, 
Bepu. Wes, Linwood. New Jere 
GAME Warden, Government Hunter, 
ra Park aid wildlife service an- 
. Ealoy 


‘YOGA training at home brings you new 
entrey, selt-confidence, a ‘better way. of 
WetProat now from ine wisdom ‘ot the 


Hen ene ia ae 
ay i Sea a. 


‘Gillan criminal jnveat 
nedatlate, “applad 
Buh Dept. 200, Chics 


yas LF pom 
structive facts bout 


ation, 
i New York 1b, 


‘ei 
“NY. 


Gestion 
diam 

“WANT that promotion—better job? De 
talls free BAe ons, S415 York 
Bivd., Los Angeles 42. Calif. 


54 __CARTOONING, SIGN 


PAINT Signa] Using Patterns) Trial Al 
ee ee 


ia. pron Handwriting. inter 
‘ation’ ‘ow Oafdens 15, 


ere 
iaicvebs a ka. 


Signor gu wraduates earn $138 « eck 
‘and "up, Write for freg. bulletin. Auto- | 5S TYPEWRITERS & 
Diesel” colle, Dept. “Set, Nashville 3, OnricE MACHENES 
ime S| (EYPEWRITERS. Prin Tieatin 
OTE Ke pabishese aE | macktaes B00 Up Weis Dee Ga 
Valles. San "Gabriel, California: King. N.C. 
PILE Cabinets, New 4-drawer Steal Tet 
46 ‘CONTESTS gf ise Social fie 0, F.O.B. United 
aoe Perea Fesayivanan’’ (Ot : 
Bulletin gives hundreds of tips Lists car 
Font contests, rules ‘hasuune 33 | 56 RUBBER STAMPS & 
See gee ee eee Be ‘OFFICE SUPPLIES 
MONTHLY Pussieconiear Cath Priel seif-inking pocket rubber 
Bo iPetcisoure. stamp, Toe. 1900 ee 
e_pot linea. Bt feterabure, Fin | eas abel ca ie Me 


47 DETECTIVES 


DETECTIVE Profession. Home study. 
Badge, Certificate, Puture. Box 41197 
Eee Angeles 41, Callfornis. 


DETECTIVE Training. Phillipg Secret 
Seite, Spotem. inti-c North enneth, 


je 
aah 
Sect Tn ates 


ronalised Scratch’ Pats 


Sogn eames PSE 
ee 
552 West_ ‘O'Connor. Lima. pice 


a 


DEFECTIVE Training —Fre_Bogua 
gptering approved homesstudy plan. Write 
Rational Bevective Academy. Ea 
West" Chaoman “Avenue, Grate, Cali- 


LANGUAGE OUTFITS 


~GEARN world interlanguage endorsed by 
Tesson, Esperanto, Middleton, 


"THREE Une pockst rutber sagpw 
‘2 ation, P.O. Bok 
Be chases iinate to PO 


57 PRINTING, 
MULTIGRAPHING, ETC. 
ere ae 
shat iia eae 
mee 


i 
102, 


“FREE Catal rm 
Wisconsin, bet tampa B 3 f Gail 
50 BUSINESS SERVICE, OFFSET Printing—34° Hour“ Berrice— 


INFORMATION, NAME LISTS 


pensonmne = it oun Me 
Honcmembershig. 63.00. ‘Sota, Box 4iS- 
BS. Newark 1, Now dersey. 

HELP--study Drawing Cour 


1, Electronics, arenitecturs 
au 


oF $9.00, spectat wiain’chap- 
1b,"Prloe, tes 23-09 168th 8 


GoREARN (0 Sing, Uenuliully, Untied 
See" Gtas N, Homero Ra, Tucson, “Arie 


Miami 44, Plorids 


“MAILING Tists—1000, names $5.00, Your 
ircsaga malled “io0o eto, Free Litera 


fare: Dixie Mailers, ing. ¥. 
51 _ SPECIAL SERVICES 


~ 3-DAY service on the new beautiful per- 
gonallzed slimline Christmas cards made 


7o—1000 Biix11.'$18.50~ 9000, “National 
Leiter, 200 Went dard St, New York Cy 


Delt oftet. $0.5— 
intr, 10 West 45th, 


oe 

Alpine: Box -PAY cupertina® Gai 

BUSINESS “Cards. oon 1295. Ruler 
Pescara. lomn 1205. Ruler 


‘OWN local collection ties. Fars ble 
een Gre Rosas. Tn 


fealsel gale Cheats ti tee | giana Wadi OY, 
| Ee = infos elas | Ms u 
rea Dien eat | Mp et eae ay Tate 
rasta "| nents “ptinteds fas. he Portheys “Ra, 
FSS a Te | Se 
anton Be Form Send Gt | "FREE Culaibe_pesiaid_printing We 
Fase Been Late; Form, Siodtt | \TREE asl pained in 
BORE 2 Grint cabiotei ERE eo Note Galan! "Pastdna 
Soot, RAISED _Way_balnen cards 
52 AUTHORS SERVICE $3.45. Sterling Press, 3 ith “Avenue 
WANT Your Book Published? Learn how | New York 17, N.Y. Nes. 


Re publish, advertise, promote. distribute. 
Many successes. Pree booklet PS, Vantage, 
120 West 31, New York. 


wae 212% Four Line St 


tickers #1,00, Red 
onder 1.90. Moris 312 Tuncay b 


53 ADVERTISING, AGENCIES, 
ETC., FOR ADVERTISERS 


SAVE! Circulars, brochures, folders. «i= 
‘and “printed. les. Fir, 


: ae ity 


1000 RAISED business cards, 93.75. 
Spay service samples alro, Hox 666, 
Nyack, New Yor 
‘G00. Frm Tor pues, Free, cam 
ples. Cox, ‘Midland: "rexas, 
TILE ferent pruning Phos Glace 
Art service. Investigate. Boettger, 063; 
Dorothy, New Jersey, 

Prise 


STETTERREADS, Gisglam_ aa Fie 
ust Valais 108 Both a bnfie 10 Ba 
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58 PRINTING OUTFITS, 


‘SUPPLIES 


ger TUES iy aap St 
ane for ilustrated <upaiy 
(Bless Kelsey. ines, 11 


INVENTORS! Outright cash sale or roy- 
ates for dour inventions. Patented. Un. 
Dacented. gemand irom our 
Eilat mamafacturers. Write United States 
Invention Brokerage, 78 Wail Street, New 
York 5.8. ¥ 


> | POPULAR SCIENCE OPPORTUNITIES x 
INVENTORS: Complete 6 


PRINTING Presses 
Hg. fo Tirmbash eenite 


ape Supsis. 
‘mechanics: 


“MAKE Your Own self-molding rubber 
amps ‘and printing ‘cuts. Plesirubber, 
‘arasle 20 Wisconsin. 

RUBBER Stamp Prosies, Supplies. 
Klewiet, 2025 Barey oad, ‘Kalamazoo, 
Michigan, 


CoE ae Eas Manual 
a Sbuielat 


rests if you have the 
ey engineering, Gambres 


INVENTIONS needed immediately for 
pie ie None eet 
pics 

TRVECT ORS Wy epg Ta ag 
spits oy Wi, aa 
Mian “onte x 

Sen To ieee eviews 
an, 
we 
Basia Sli via stad 
a 
Bion 


“INVENTORS; Save time and 
‘out vom ue, 


amd_money. 
‘patent it makes it 

fd ete =e 
Inventors Service, Dox 88, 
Station, 


join 

RANVENTORS: Complete Service. Cui 

Mies. Bales, ingentions Researched. 

it Developtnent Hasineerite. Free in- 
ention Certiheate, George Spector, 

Set rae engine ale ‘Wool: 


SAVE Mh oa py Gaga Bet 
Se pate et ae gute 

Heer REL ieee ai 

Bitiae Walia’ 20 


‘$6.00- inventors, 
tise my eriaital 


Berviee. "“Prook of 
protection form and “Informa 
Hon very tnventor Needs" sent free! Miss 


Gane Hayward, f039. Vermont 
NW. Washington 9. D.C 


“Avene 


‘DON'T pay high fees! Obtain U, Pat. 
gut Sourseit: 10's easy. with” Professional 
Scie With Pull-tn Forms Free “Registra: 
ian “Porm Pacent Protection Insitute, 
S000 P street. NW. Washington 5, D.C 

PHOPESSIONAL Patent searches, $3. 


Yeeeios Insta. aioe ‘eck Buncane. 
Washington 5. D: 
PATENT 


i 
me. Wei 
Search Bureau, 109 Albee Bul 
ington &. D.C. 
PROFESSIONAL seaidim gi the Pateng 
ofttce Records, Dependable: Wellabie. $6.90 
SFor free protective forms write Truns- 


‘World Patent Service, 00° Walker Bide., 
Washington 5, D.C. 

INVENTORS! Determine patentability 
gigas imrention, Seazebes of the Patent 


lived Joseph O'lirien. Patent  Develan: 
ent Burisess, Usa Nastau Street, "Now 
Yore 38. N.Y. 

‘can easily apply for 
rile Complete. profesatoaa 


ents, Save 
i eal 


resin allan 


61__ INVENTIONS WANTED 


Hiadeiphia 7, 


INVENTORS! Outright cash sale or 
royailies for your inventions, Patented 
Phipatented. Constant demand from our 
client manufacturers. Write United Stator 
invention Brokerage. 78 Wall Street, New 
York 8. 8. ¥. 


PEETOIS, comaae ok oe, ik 
ee nae, aes “eae 
Bae Fe a 
Ri, aan i, Sa 


gaan ae 
Write Gnbert Adams, Patent ‘Broker, 
Wait street, Financial District, Ne 


Yor 


5, Produets Division, ‘Nor 


64 MODELS, "MODEL SUPPLIES 
SHIP Model Moxt complete. Une 5 
Now Bogland: Hite, Attings, plans, books. 
Tools. eietnes, motors. Ifustrated cata 
See samen Bilan and Co. Pe 
BA" Atlantic Avenue, “Boston 10. 
ehiuseets 


“sii nd yacht model fittings ar 
ent “Wee cot astra 
Ee bere cae 
Siliueun 


‘Raval Oak 


TRVENTORS: Hundreds of manufactur- 
fers Dave requested our assistance in local = 
{hg "marketable new products." Complete 
Information tree institute of American 
Horeptors. Dept i0G, Bi5-F street. NW 
ine Bre 
Sr cee eed RS BA 
able. manufacturers for Your tavention? 
Patented, unpatented. "Harvey ‘Engineer 
ing. Cauibricge,“Marytand. "TY" 
|. INVENTIONS wanted. Patented: unj 
‘ented. Tremendous Masiutacturers 
Gist Marketing Service. 2450 Th, Oak 


materials for building 
arehitgetural putldings 
‘and. iy" eaie, Send 
B'Stoder Bulers oP 
‘city. 


SCALE Model 


SHIP Model Kits and fittings: uepers: 


frigates, eke Catalog panto ae 
«| HREM: SiSael Ships Hos aor Bonet. 


TAVERTORSI Dean pl yor invention 
patenced or unpatented. until you receive 
Sur efter. ‘Write Universal Inventions, Box 
398 Marion, Obto. 


PATENT Searches, $6.00, complete with 
‘gotiprehensive report aid’ Giiclal Patent 
‘Oice copies of related. patents. Ceztised, 
‘Aimmalied. Por ‘free. “favention. Proteg- 
Son Fortis and “Pateut information’, 

US” Inventors Service “Bureau, 
Be ndauariess Building, “Washington 6, 


© RVENTIONS wanted pow Dp my Namie 
facturer' Clients" Patented. "Unpatented 
Write Guibert. Adams," Patent Broker, €0 
Wallstreet hinasrial Distsst. Rew York 


“INVENTORST Cotter” oar omer“avat 
before tabling or Sicensing Your ‘invention 
08 a cash of royalty baste. Patented Une 
Patented. Write “Inventions on Demand 
Resoalates, Wo Wall ‘Street, New ‘York &. 
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INVENTORS ni help with any 
problem, Anabela development serurtg 
Bianuiacturer. obtaining pat rive the 
Sryanization iat deinecs action and Pe 

fufts--not promises. Pioneer inventions, 
{to Broadway. New York 38. N. 


eee 
ee eee ee 
‘hon, "eStizciW. ‘Premaut, Ohio, 7 


INVENTIONS Wanted for immediate 
praotion! Patented: “unpatented Outs 


Plant cash: royaities: 
ing. ‘Washington 6, D.C. 


TOWER Nagi age ga ea 
yi aa ae A a 
Serene near 
Sorat aamiten ats 


ROCKETS: Three complete model rocket 
RUBE, 28, Hor twa” sample one-ound 
{AR aparaved rocket, motors, with shox 
plats “Send 1.08. Estes. indultries, 6008 
fein, Denver 31, Colorada: 
EXPERIMENTERS. Aviation Students 
‘Modelers, Hesearchers. 


parte. supplies, “1c. Clevelantd-Peeriess 
‘Abtigue’ Models, i Clever 
Tand"2: Onin, 


ubeg etal Ro ae Clatoy Toe 
By Sie on hain 
San ELECTRIC TRAINS 


“LIONEL Traing Big Discounts Bulletin 
10. Cavelge 2c. Mack Bros., 2041 Chicago 


venue, Chicago 22. 


tian 


ZFTi-S1C~ 
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65 _HOME CRAFTSMAN 


70 OF INTEREST TO WOMEN 


FREE “"Do-[t-Yoursell™ Leathercraft 
Gatelog, Tandy Leather Company, BOX 
foi 856, Fore Worth, ‘Texas 


Eyer ‘at home. Taex- 


svg Art Metalerattgourae teaches bow 
thlewate se. of sver gol copper. Sen Seed 
teed "for free 


Tooke. 
Service, Dep ied, Portland 12, 


“GRANDFATHER clock movements case 
pitas, Hit, Wholesale cataiog aoc. Mason 
ulivan. 2." Conn. 


71 FOR SALE MISCELLANEOUS 


Sete ies Bethel, Box 17236, 


3000 Tack Za Witchanion Guts Wigner Gass 
spell On Each ‘railsman 

Tan Goma F.O. Box 2, Over 

an, South Afsica. 


'POUNDRYETTE. 3400, F. 1s 10 48 Th 
eiities’eo. ‘Dept. 8-13, Maryevilie, Kan 


7 PRE! 


Leathereraft_ catajor Hun= 
reds jot new items. Write, MatPhersoa 
‘com ‘Ar 190 Ms 


Stone Co. 
"KNOCKDO' 


wvdfora, Lumber Company, 
Sheloyvute: res ve 


‘BOOKS on anuiaige and Oia 
Free circular!” i 
‘atontowa. 


‘Warman, 


SHEN anawering bas. wre direct eairectiy 10 


pa Ed ior el ‘ead 
=e i a tld rar 
72___WANTED TO BUY ao "ae 
(CRSILVER platimem. ativer god | Geren, $4.00". Fortney, HA-We Dill 
ones Sanurseg iaereury Terminal, Nor- | burg, Beau TOY: TT? OT 
See 5 puuInsrucions, “rhe Gocrews” #100, 
73 WEARING APPAREL Rorlek, Cincinnati 26: Ohio. 
'WASP-WAIBTED Corsets! i 
00, Pineeratt. Box 442-¥, Holly | 80 PERSONAL 


RUBBER Tul Fred 
Game ae fe abo. “Bale baudendi 
ville, Ind, 

logue nepat= 


fuverview, Br 


Ske, Wal 
Uiteas 


ra -) T YOURSELF 


PSORIASIS, Sutterers; —Distoursaed? 
Rejey bao! Kon pay shoe una ae 
Seiad 8S 

‘vines tongrrow? #1 tells 
bow. Pim, Tole Sante Pere, Houston 


Pt ‘ios Bere: Cleveland 


LETTER Cub ‘Gara, ines, onan 
jgiter Prien ice day 
Sfss"Lole ‘Duncan, Box S074, San ‘Suns, 
Puerto itco. 


_ PRAYER Information Pree Wille De- 


eRe, OF Bee bette "Bison Hous, 


(QGBRAGTICAL Violin Making”” with pat- | formation, literature on maps. The 
terne—s2.00._ Supplies. Chelsea” Fraser, 4g ‘West Glenoaks Blvd, Glen 
3028" Stark, Saginaw 4, Michigan altforuia 


pedigrees Gera 
BEE cer iees 
RO MO a 
jeapolla 17, Minnesota. 
67 «OLD GOLD, JEWELRY, 
WATCHES, ETC. 


USED and now watches $2 up. Pree Ua 
Southern Watches, “S-P8 Bo: Wabash. 


ra 
Orr} 


SOVERED Weal] Tyanasioriaed 
Hantweisht, guaranteed ""From 030, 
Er 


SOEEXICAN Tagal Matigre AE 
Dox GC. wertoutho, Sonore,_ Montes 
isan, 
Box $1:\Akron 9. 0 
ADULTS, Ont 


Niort Gh ber Pram a 
‘And Vatations of bes Prom A Med 
esi Viewpoint ast 2se2"Welchel, Urn 


iia. Bo Black Mountain, North 


Bocore, 


oar Thourhis 
voy ( Adults) Weite: clarion, Box 


PROPERTY 
gulimaten Write Beedsste, Si 


"RULE Othe With 
Fageatty, 


overniahtT Buccent 
suarauteed Buju, Box THY, Mollywood 


Plaine: New Jeraey 
RLOANS maticely By Mall—4000 or Lane 
Repay, ia se payment 


Coy Doe Helis, aS 


Tre Omaha 3. Ne 


WATCH REPAIRING 


‘WATCH and clock repairing books. 
alae orth “American. '320-Ba, iii 
‘Tatise, Chicago! Hina 


wWATOHMAERS? “Fools. Materia 
ling, Watches. Catalog: Gales, Bax 
amt Ghats Taine 


‘Gold. 7 
tse, 


SNEED condense? We wa Eaciors 
$1.00, state problem. $04 Sheldon, Madle 
‘ian, Wiseonsin. 


Rao 
pees 


a 
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“| SAW 
MYSELF 
10 YEARS 
FROM 
Now!” 


It happened one payday... 

Fred worked on the line next to me. Nice guy. 
Married. Two children. Been on the same job 10 
years, 

‘As we walked away from the pay window to- 
gether he said, “Funny. Each week I get to feel like 
I'm letting my family down. You know. Not gettin; 
ahead so I can give them the things they need. 

His words hit me all of a sudden. I could see 
myself saying the same thing—10 years from now! 

Not only that. I could see the same job. Same 
thin paycheck, Same worries, 

I thought about Fred all day. Then that night 


For Real Job Security —Get an 1. C. S. Diploma! 


BOX 89659M, SCRANTON 15, PENNA, 


ARCHITECTURE 
and BUILDING 
CONSTRUCTION 

Ai conditonine 


rene Salesmanshig 
nating Sal! Business 
Prolesnona Secretary 


1. C.S., Scranton 15, Penna, 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


(Hawa ely P.O. Box 
Without castor oblieation, send me “HOW te SUCCEED” andthe opportanitybooket about the ld BEFORE which Ihave arsed X (pla sample lesen): 


I saw an ad for LC.8. It told about the Job oppor- 
tunities that open up with LCS. training. How 
people had found new careers and Job success. 

I mailed the coupon and that was the start, In 
Just a few months my boss discovered I was an LCS, 
student. He was so pleased he decided to move me 
off the line. A year and two raises later I was made 
an assistant supervisor. 

‘What about Fred? He's still working on the line, 
Still hoping for the future. 

I told him about I... But so far he hasn't done 
anything. I guess some people never will. 

How about you? 


Accredited Member 
National Home Study Council 


Woccluiu) (Pati tof courses) 
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Whether you give ‘em: 


or get "em this Christmas — 


~< - 


excitfemeat 


DUAL HEAT 
SOLDERING GUN KIT 


Heat and spotlight come on 
instantly when you pull the 
trigger of this Weller Gun, 
and 2 trigger positions give 
2 soldering temperatures. 
Switch instantly to the heat 
best suited for-the job—90 
or 125 watts. Superior tip 
has long reach, long life. 
Shockproof plastic housing. 
Kit includes soldering aid, 
cleaning brush and solder. 


ssa $7795 


Single Heat Soldering Gun 
MODEL 81008 $6.44 


HOMECRAFTER KIT 


Features the same heavy 


duty 250-watt soldering gun 
that's used by professional 
service technicians the world 
over. Instant heat. Twin 
spotlights. Long reach, long 
life tip. Perfect balance. Kit 
also includes metal storage 
case with handle, cutting 
tip, smoothing tip, tip inter- 
change wrench, supply of sol- 
der and instruction booklet. 


ode: 

soa $4495 
Heavy Duty Soldering Gun 
Mose. ses08. siz9s 


POWER TOOLS 


It's a wise choice to give work-saving power tools at Christmas because any 
man will appreciate them. And it's a wiser choice to give Weller Tools because 
their-fine quality and advanced features mean dependable performance. 


POWER SANDER 


Big 25 sq. in. sanding sur- 
face and 14,400 strokes a 
minute make sanding fast 
and easy. Straight-line ac- 
tion—never bucks, twists or 
scars wood. Goes all the way 
into corners. Low design— 
gets under low places. Easy 
sandpaper replacement 
Fingertip “on-off” control. 
Assorted sandpaper and 
polishing cloth included. 


vogn $4 348 


All Weller Tools are 
cuaranteed for 1 year 


Se 


SANDER 


‘SHAPER 


POWER PLANE 


MOST EXCITING PORTABLE TOOL IN YEARS! 


Another “first” from Porter-Cable . . . for 50 years the leader in precision engineering 
. . exclusive features . . . quality products. Not the conventional Y/” drill with attach 
ments, but a rugged 4 amp., all ball bearing, 23,000 RPM power unit specifically 
designed to power a Router, Power Plane, Shaper, Scroll Saw and Finishing Sander! 
You save the cost of four complete motor units . . . and precision engineering makes it 
possible to change from one tool to another in seconds! 

Discover a new world of woodworking adventure. See this versatile new tool demon- 
strated at your Porter-Cable dealer. Until Christmas he has a special introductory offer 
for you... Write for name of your nearest dealer and illustrated folder. 


PORTER-CABLE MACHINE COMPANY Syracuse, New vork 
SAWS + DRILLS + SANOERS + ROUTERS - SHAPERS « PLANES 


In Canada: Porter Cable Ltd., Box 817, Kingston, Ont. Canadian prices slightly higher. 


